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,QYHVWLJDWLRQRI,QVWLWXWLRQDO&KDQJHVLQWKH8.+RXVLQJ0DUNHWXVLQJ
6WUXFWXUDO%UHDN7HVWVDQG7LPH9DU\LQJ3DUDPHWHU0RGHOV
+DQ[LRQJ=KDQJ5REHUW+XGVRQ+XJK0HWFDOI9LNWRU0DQDKRY
$EVWUDFW
7KLVSDSHULQYHVWLJDWHVWKHHIIHFWVRILQVWLWXWLRQDOFKDQJHVZLWKLQWKH8.KRXVLQJPDUNHWLQ
UHFHQWGHFDGHVXVLQJVWUXFWXUDOEUHDNWHVWVDQGWLPHYDU\LQJSDUDPHWHUPRGHOV7KLVDSSURDFK
LV PRWLYDWHG E\ PRGHOV RI LQVWLWXWLRQDO FKDQJH GUDZQ IURP WKH SROLWLFDO VFLHQFH OLWHUDWXUH
ZKLFKIRFXVRQWKHH[LVWHQFHRIERWKIDVWPRYLQJDQGVORZPRYLQJLQVWLWXWLRQDOFKDQJHVDQG
WKHLQWHUDFWLRQVEHWZHHQWKHPDVGULYHUVRIWKHG\QDPLFVRIDVVHWSULFHV$VDPHWKRGRORJLFDO
FRQWULEXWLRQZHXVHVHYHUDOWLPHYDU\LQJSDUDPHWHUPRGHOVIRUWKHILUVWWLPHLQLQYHVWLJDWLRQV
RI LQVWLWXWLRQDO FKDQJH  2XU ILQGLQJV VXSSRUW WKH H[LVWHQFH RI ERWK VWUXFWXUDO EUHDNV DQG
FRQWLQXRXV YDULDQFH LQ SDUDPHWHUV  7KLV FRQWULEXWHV WR RXU XQGHUVWDQGLQJ RI WKH KRXVLQJ
PDUNHW LQ WZR UHVSHFWV )LUVWO\ WKH GDWHV RI VWUXFWXUDO EUHDNV DSSHDU WR EHWWHU PDWFK
XQH[SHFWHG PDUNHW VKRFNV UDWKHU WKDQ UHPDUNDEOH SROLWLFDO HYHQWV DQG WKLV VXSSRUWV SULRU
LQVWLWXWLRQDOWKHRU\6HFRQGO\DVVHVVPHQWRIWKHHIIHFWRIVORZPRYLQJLQVWLWXWLRQDOFKDQJHV
VKRZV WKDW SHRSOH¶V ELDVHG H[SHFWDWLRQV UDWKHU WKDQ WKH HFRQRPLF IXQGDPHQWDOV KDYH
LQFUHDVLQJO\ SOD\HG DQ LPSRUWDQW UROH LQ GULYLQJ KRXVLQJ SULFHV LQ WKH VKRUWUXQ DOWKRXJK
IXQGDPHQWDOVFRQWLQXHWRGULYHKRXVHSULFHVWRFRQYHUJHWRWKHLUORQJUXQHTXLOLEULXP
-(/&ODVVLILFDWLRQ&****
.H\ZRUGV,QVWLWXWLRQDO&KDQJHV7LPH9DU\LQJ3DUDPHWHUV%XEEOHV+RXVLQJ0DUNHW


,QWURGXFWLRQ
,QWKH8.LQWKHSHULRGVLQFHWKHVWKHUHKDYHEHHQUHPDUNDEOHSROLWLFDOUHIRUPVVXFKDV
 ?

ILQDQFLDO GHUHJXODWLRQ DQG OLEHUDOL]DWLRQ DQG WHFKQRORJ\ DGYDQFHV VXFK DV PRUWJDJH
VHFXULWL]DWLRQ *LYHQ WKHVH FKDQJHV D ODUJH QXPEHU RI SDSHUV FODLP WKHUH KDYH EHHQ PDMRU
LQVWLWXWLRQDO FKDQJHV LQ WKH 8. KRXVLQJ PDUNHW %DGGHOH\  %URZQ HW DO 
8QIRUWXQDWHO\ WR GDWH WKHUH LV KDUGO\ DQ\ FRPSUHKHQVLYH HPSLULFDO HYLGHQFH DYDLODEOH WR
VXSSRUW WKHVHFODLPV7KLVSDSHUHPSLULFDOO\ LQYHVWLJDWHV WKHQDWXUHRI LQVWLWXWLRQDOFKDQJHV
ZLWKLQWKH8.KRXVLQJPDUNHWXVLQJVWUXFWXUDOEUHDNWHVWVDQGWLPHYDU\LQJSDUDPHWHUPRGHOV
:H GUDZ RXU PRGHOV RI LQVWLWXWLRQDO FKDQJH IURP WKH SROLWLFDO VFLHQFH DQG GHYHORSPHQW
OLWHUDWXUHDQGFRQVLGHUDQLQVWLWXWLRQDOFKDQJHDVEHLQJDFKDQJHLQWKHUXOHVRIWKHHFRQRP\
7KHUH DUH WZR IRUPVRI LQVWLWXWLRQDO FKDQJHV &XOSHSSHU5RODQG)DVWPRYLQJ
RU IRUPDO LQVWLWXWLRQV VXFK DV SROLWLFDO DQGRU OHJDO V\VWHPV GR QRW QHFHVVDULO\ FKDQJH
IUHTXHQWO\EXWFDQFKDQJHYHU\UDSLGO\HYHQRYHUQLJKW3ROLWLFDODQGRUOHJDOUHIRUPLVRIWHQ
D QHFHVVDU\ EXW LQVXIILFLHQW FRQGLWLRQ IRU VWDWLVWLFDOO\ VLJQLILFDQW IDVWPRYLQJ LQVWLWXWLRQDO
FKDQJHVJLYHQ WKDWSHRSOH¶V VKDUHGEHOLHIVFDQSHUVLVW HYHQDIWHUFKDQJLQJ WKH ODZV6ORZ
PRYLQJRULQIRUPDOLQVWLWXWLRQVDUHUHODWHGWRFXOWXUHDQGLQFOXGHYDOXHVEHOLHIVDQGVRFLDO
QRUPV 7KH GHYHORSPHQW RI WHFKQRORJ\ DQG VFLHQWLILF NQRZOHGJH GULYHV WKH HYROXWLRQ RI
FXOWXUH6ORZPRYLQJLQVWLWXWLRQVFKDQJHFRQWLQXRXVO\ZKLFKSURGXFHVLQFRQVLVWHQFLHVZLWK
IDVWPRYLQJLQVWLWXWLRQVZKLFKLQWXUQFUHDWHSUHVVXUHVIRUIDVWFKDQJHV,WLVWKHLQWHUDFWLRQ
EHWZHHQ VORZPRYLQJ LQVWLWXWLRQV DQG IDVWPRYLQJ LQVWLWXWLRQV WKDW GULYH WKH LQVWLWXWLRQDO
FKDQJHVZKLFKLQWXUQGULYHVWKHG\QDPLFVRIDVVHWSULFHV
7KHIRUJRLQJPRGHOVRILQVWLWXWLRQDOFKDQJHLQIRUPRXUHPSLULFDOZRUNDQGSDUWLFXODUO\RXU
XVH RI VWUXFWXUDO EUHDN WHVWV DQG WLPH YDU\LQJ SDUDPHWHU PRGHOV  )URP DQ HPSLULFDO
YLHZSRLQW VWDWLVWLFDOO\ VLJQLILFDQW VWUXFWXUDO EUHDNV ZLOO LQGLFDWH IDVWPRYLQJ LQVWLWXWLRQDO
FKDQJHV (YHQ WKRXJK VRSKLVWLFDWHG VWUXFWXUDO EUHDN WHVWV PD\ GHWHFW DOO VWUXFWXUDO EUHDN
SRLQWV WKH\ DUH KRZHYHU QDWXUDOO\ XQVXLWDEOH WR LQYHVWLJDWH WKH VORZPRYLQJ LQVWLWXWLRQDO
 ?

FKDQJHV)RUWKLVSXUSRVHDPRUHQDWXUDOPRGHOLVRQHLQZKLFKSDUDPHWHUVJUDGXDOO\FKDQJH
RYHUWLPHZLWKVPDOO*DXVVLDQVKLIWVUDWKHUWKDQUDUHEXWODUJHµVWUXFWXUDOEUHDN¶VKLIWV7KH
VORZPRYLQJ LQVWLWXWLRQDO FKDQJHV DUH LGHQWLILHG DV RFFXUULQJ LI WKH FRHIILFLHQWV LQ D
UHJUHVVLRQ DUH WLPH YDU\LQJ %DGGHOH\  %URZQ HW DO  &XOSHSSHU  5RODQG
*XLUJXLVHWDO+DQVHQ3HVDUDQDQG7LPPHUPDQQ7KHUHDUHVHYHUDO
RWKHU JRRG UHDVRQV IRU XVLQJ WKH WLPH YDU\LQJ SDUDPHWHU PRGHOV LQ HFRQRPLF PRGHOLQJ
%URZQHWDO(QJOHDQG:DWVRQ*XLUJXLVHWDO,QLWLDOO\WKH/XFDV
FULWLTXH SURSRVHV D EHKDYLRUDO PRWLYDWLRQ IRU SDUDPHWHU YDULDWLRQ /XFDV  VXJJHVWV
SHRSOHDGMXVWQRWRQO\WKHLUEHKDYLRULQUHVSRQVHWRQHZSROLFLHVEXWDOVRWKHLUH[SHFWDWLRQV
RI WKH HFRQRPLF PRGHO EHOLHYHG UHOHYDQW WR H[LVWLQJ SROLFLHV 6HFRQGO\ FKDQJHV LQ WKH
XQREVHUYDEOHFRPSRQHQWVRIHFRQRPLFYDULDEOHVVXFKDVH[SHFWDWLRQVZLOOGULYHLQVWLWXWLRQDO
FKDQJHVLQWKHGDWDJHQHUDWLQJSURFHVV7KLUGO\PRGHOPLVVSHFLILFDWLRQLVDQRWKHUVRXUFHRI
WLPH YDU\LQJ SDUDPHWHUV JLYHQ LW LV JHQHUDOO\ LPSRVVLEOH WR SHUIHFWO\ VSHFLI\ DQ HFRQRPLF
GDWDJHQHUDWLQJSURFHVV
2XU ZRUN H[SDQGV RQ WKH H[LVWLQJPHWKRGRORJ\ OLWHUDWXUH E\ XVLQJ WKUHH .DOPDQ ILOWHULQJ
EDVHG 7LPH 9DU\LQJ 3DUDPHWHU 793 PRGHOV WR TXDQWLI\ WKH VORZPRYLQJ LQVWLWXWLRQDO
FKDQJHV LQ WKH 8. KRXVLQJ PDUNHW 7KH 793 PRGHOV XVXDOO\ WDNH WKH VWDWH VSDFH
VSHFLILFDWLRQDQGDUHHVWLPDWHGE\WKH.DOPDQILOWHUDOJRULWKP%URZQHWDO*XLUJXLVHW
DO=LYRWDQG:DQJ7KHWKUHH793PRGHOVDUHWKH7LPH9DU\LQJ3DUDPHWHUZLWK
3ULQFLSDO &RPSRQHQW $QDO\VLV 7933&$ 7LPH 9DU\LQJ 3DUDPHWHU ZLWK 3ULQFLSDO
&RPSRQHQW $QDO\VLV DQG %XEEOHV 7933&$%XEEOH DQG 7LPH 9DU\LQJ 3DUDPHWHU ZLWK
(UURU&RUUHFWLRQ0RGHO793(&03DSHUVLQWKHOLWHUDWXUHKDYHRIWHQXVHG7933&$DQG
793(&0LQG\QDPLFIRUHFDVWLQJ/LHWDO6WRFNDQG:DWVRQ+RZHYHUZHDUH
QRW DZDUHRI DQ\ VWXGLHV LQ WKH OLWHUDWXUH LQYHVWLJDWLQJ LQVWLWXWLRQDO FKDQJHVXVLQJ WKH WKUHH
DIRUHPHQWLRQHG793PRGHOV3ULQFLSDO&RPSRQHQW$QDO\VLV3&$LQYHVWLJDWHVWKHG\QDPLF
 ?

OLQNVDPRQJREVHUYHGFRUUHODWHGHFRQRPLFYDULDEOHVE\XVLQJDSRWHQWLDOO\ORZHUQXPEHURI
XQREVHUYDEOHFRPPRQIDFWRUV5HODWLYHWRWKH7933&$WKH7933&$%XEEOHLQFRUSRUDWHV
KRXVLQJ EXEEOHV DV DQ DGGLWLRQDO LQGHSHQGHQW YDULDEOH ZKLFK FRQWUROV IRU SHRSOH¶V ELDVHG
H[SHFWDWLRQV2QHRIWKHDGYDQWDJHVRIWKH(UURU&RUUHFWLRQ0RGHO(&0OLHVLQLWVDELOLW\WR
FDSWXUHWKHVKRUWUXQG\QDPLFVHOIFRUUHFWLQJSURFHVVRIWKHKRXVLQJPDUNHWWRZDUGLWVORQJ
UXQ HTXLOLEULXP UHODWLRQVKLS /L HW DO  0RUHRYHU (&0 DQG 3&$ FDQ HOLPLQDWH WKH
RFFXUUHQFH RI VSXULRXV UHJUHVVLRQ DQG PXOWLFROOLQHDULW\ SUREOHPV ZKLFK PD\ RWKHUZLVH
FRPSURPLVHWKHUHOLDELOLW\DQGDFFXUDF\RIWKHDSSOLHGLQYHVWLJDWLRQ
2XUHPSLULFDOILQGLQJVFRQWULEXWHWRWKHXQGHUVWDQGLQJRIWKHKRXVLQJPDUNHWLQWZRUHVSHFWV
)LUVWO\ ZH REVHUYH VHYHUDO VWDWLVWLFDOO\ VLJQLILFDQW VWUXFWXUDO EUHDNV RU IDVWPRYLQJ
LQVWLWXWLRQDOFKDQJHVDQGWKHLUGDWHVDSSHDUWREHWWHUPDWFKXQH[SHFWHGPDUNHWVKRFNVUDWKHU
WKDQ SROLWLFDO HYHQWV  7KLV ILQGLQJ LV EURDGO\ LQ DFFRUGDQFH ZLWK WKH YLHZV RI &XOSHSSHU
ZKRVXJJHVWV WKDWDVXIILFLHQWFRQGLWLRQIRU LQVWLWXWLRQDOFKDQJHLVDFKDQJHLQLGHDV
FDXVHG E\ D SURFHVV E\ ZKLFK SHRSOH DSSO\ WULJJHULQJ HYHQWV VXFK DV ILQDQFLDO FULVHV WR
FRRUGLQDWHWKHLUIXWXUHDQWLFLSDWLRQVDURXQGWKHQHZUXOHVRIWKHHFRQRP\6HFRQGO\WKHWKUHH
793 PRGHOV VXJJHVW WKDW WKH HIIHFWV RI IXQGDPHQWDO YDULDEOHV VXFK DV UHDO KRXVHKROG
GLVSRVDEOHLQFRPHRQKRXVLQJSULFHVKDYHGHFOLQHGRYHUSUHYLRXVGHFDGHV+RZHYHUKRXVLQJ
SULFHEXEEOHVZKLFKUHIOHFWSHRSOH¶VELDVHGH[SHFWDWLRQVQRZSOD\DPRUHLPSRUWDQWUROHWKDQ
IXQGDPHQWDOYDULDEOHVLQWKHVKRUWUXQ2XUHPSLULFDOILQGLQJVDUHJHQHUDOO\LQFRQWUDVWWRWKH
PDLQVWUHDP HFRQRPLF WKHRULHV ZKLFK DUJXH WKDW IXQGDPHQWDOV DUH WKH GRPLQDQW IRUFH LQ
GULYLQJKRXVLQJSULFHV
,Q WKH UHPDLQGHURI WKHSDSHU6HFWLRQGHVFULEHV WKHGDWD6HFWLRQGLVSOD\V WKH%DLDQG
3HUURQ  VWUXFWXUDO EUHDN WHVWV 6HFWLRQ  SUHVHQWV WKH WKUHH 793 PRGHOV DQG WKH
GLDJQRVWLFVWHVWV6HFWLRQFRQFOXGHVWKHSDSHU
 ?

'DWD'HVFULSWLRQ
7KHGDWDLQFOXGHGLQWKLVVWXG\DUHWKH'HSDUWPHQWIRU&RPPXQLWLHVDQG/RFDO*RYHUQPHQW
'&/*+RXVH3ULFH,QGH[+3,5HWDLO3ULFH,QGH[53,+RXVH5HQW,QGH[+5,ZKLFK
LV GHULYHG IURP WKH 5HWDLO 3ULFH ,QGH[ FRPSRQHQW RI UHQWV IRU KRXVLQJ PRUWJDJH UDWHV RI
%XLOGLQJ 6RFLHWLHV FRPSRVLWH PRUWJDJH UDWH RI %XLOGLQJ 6RFLHWLHV DQG %DQNV 4
4RQO\DJJUHJDWHPRUWJDJHRXWVWDQGLQJUHDODJJUHJDWHKRXVHKROGGLVSRVDEOHLQFRPH
KRXVHFRPSOHWLRQVIRUHLJQH[FKDQJHUHVHUYHVIRUHLJQFXUUHQF\GHSRVLWVDQGERQGVKHOGE\
8. PRQHWDU\ DXWKRULWLHV RQO\ QHW H[SRUWV RI JRRGVHUYLFHV DQG QHW )RUHLJQ 'LUHFW
,QYHVWPHQW )', LQIORZ IURP WKH 8QLWHG .LQJGRP $OO WKH TXDUWHUO\ WLPH VHULHV GDWD DUH
FROOHFWHG IURP 'DWD6WUHDP ZLWK D WLPH VSDQ IURP 4 WR 4 H[FHSW ZKHUH
VSHFLILFDOO\PHQWLRQHG7KH'&/*+3,XVHVWKHZHLJKWHGDYHUDJHVPHWKRG7KHGDWDXVHGLQ
WKLV+3,LVPRUWJDJHFRPSOHWLRQGDWDVXSSOLHGE\DIHZODUJHOHQGHUV7KHVWDUWDQGHQGGDWHV
DUHGHWHUPLQHGE\WKHDYDLODELOLW\RIGDWDIRUWKHTXDUWHUO\KRXVHFRPSOHWLRQV7KHSDSHUVHWV
WKH+RXVH3ULFH,QGH[+3,+RXVH5HQW,QGH[+5,DQGWKH5HWDLO3ULFH,QGH[53,HTXDO
WRDW4)ROORZLQJ0DUWLQDQG0RUULVRQZHFDOFXODWHWKH)RUHLJQ3RUWIROLR
,QYHVWPHQW)3,E\WKHLGHQWLW\)3,,QIORZ &KDQJHLQ)RUHLJQ([FKDQJH5HVHUYHV±1HW
([SRUWV ± 1HW )', ,QIORZ 8QOHVV VSHFLILFDOO\ PHQWLRQHG DOO WKH YDULDEOHV DUH LQ QRPLQDO
WHUPVIRU WZRUHDVRQV)LUVWO\ µWKHUH LVDJUHDWGHDORIFRQIXVLRQDERXW WKHUROHRI LQIODWLRQ
H[SHFWDWLRQV LQ WKH GHPDQG IRU KRXVLQJ¶ 6FKZDE  6HFRQGO\ SHRSOH RIWHQ IDLO WR
H[FOXGH WKH HIIHFW RI LQIODWLRQ RQ WKHLU KRXVH LQYHVWPHQWV $NHUORI DQG 6KLOOHU 
7KURXJKRXW WKLVSDSHU ORZHUFDVH OHWWHUV IRU WLPHGHSHQGHQWYDULDEOHVUHSUHVHQW WKHQDWXUDO
ORJDULWKPRIWKHLUFDSLWDOFRXQWHUSDUWV	?ଵGHQRWHVWKHILUVWGLIIHUHQFH
)LJXUHSORWVWKH+RXVH3ULFH,QGH[WKURXJKWKHSHULRGIURP4WR4)LJXUH
VXJJHVWV WKDW WKH 8. KRXVH SULFHV GUDPDWLFDOO\ ERRPHG IURP 4 WR 4 DQG
 ?

VXEVHTXHQWO\PRYHG LQWR DPRGHVW UHFHVVLRQRYHU WKHSHULRG WR 4 DQG WKHQERRPHG
IURP4WR4
)LJXUHDERXW+HUH
7DEOHH[KLELWV WKHUHVXOWVRI$XJPHQWHG'LFNH\)XOOHU $')XQLW URRW WHVWVRQ WKH OHYHO
DQGWKHILUVWQDWXUDOORJGLIIHUHQFHIRUHDFKYDULDEOHZKHUHWKHDSSURSULDWHQXPEHURIODJJHG
GLIIHUHQFHVLVLGHQWLILHGE\WKH%D\HVLDQ,QIRUPDWLRQ&ULWHULD%,&7DEOHVXJJHVWVDOOWKH
DSSOLHGYDULDEOHVDUHQRQVWDWLRQDU\LQORJOHYHOVEXWVWDWLRQDU\DIWHUWKHILUVWORJGLIIHUHQFH
7DEOHDERXW+HUH
7KH%DLDQG3HUURQ6WUXFWXUDO%UHDN7HVWVIRU)DVWPRYLQJ,QVWLWXWLRQDO
&KDQJHV
7DEOHSUHVHQWVWZRIRUPVRIWKH%DLDQG3HUURQVWUXFWXUDOEUHDNWHVWV7KHXQLYDULDWH
WHVW LV DSSOLHG WR WKH FKDQJHV LQ KRXVH SULFHV ߂ଵ݄݌௧ RQO\ IRU WKH SXUSRVH RI GHWHFWLQJ
VWUXFWXUDOEUHDNVRU IDVWPRYLQJ LQVWLWXWLRQDOFKDQJHV LQ8.KRXVHSULFHV7KHPXOWLYDULDWH
WHVW LV DSSOLHG WR KRXVH SULFH߂ଵ݄݌௧ DJDLQVW PRUWJDJH RXWVWDQGLQJ߂ଵ݉௧  PRUWJDJH UDWH RI
%XLOGLQJ6RFLHWLHV߂ଵݎ௧KRXVHFRPSOHWLRQ߂ଵ݄௧UHDODJJUHJDWHKRXVHKROGGLVSRVDEOHLQFRPH߂ଵݕ௧ IRUHLJQ SRUWIROLR LQYHVWPHQW߂ଵ݂݌݅௧DQG JHQHUDO LQGH[ RI UHWDLO SULFH߂ଵ݌௧DW WKH ILUVW
QDWXUDO ORJGLIIHUHQFH VFDOH7KHPXOWLYDULDWH WHVW KDV WKHSXUSRVHRIGHWHFWLQJ IDVWPRYLQJ
LQVWLWXWLRQDOFKDQJHV LQ WKH8.KRXVLQJPDUNHWZKLFK LVUHODWHG WR WKLVJURXSRIHFRQRPLF
YDULDEOHV
7DEOHDERXW+HUH
)URP7DEOH WKHܷܦ݉ܽݔWHVWDQG WKHܹܦ݉ܽݔWHVW FRQVLVWHQWO\ UHMHFW WKHQXOOK\SRWKHVHV
WKDWWKHUHDUHQRVWUXFWXUDOEUHDNV+RZHYHUWKHUHDUHLQFRQVLVWHQFLHVDERXWWKHGDWHVRIWKH
 ?

EUHDNV,QWKHXQLYDULDWHWHVWVWKHܵݑ݌ܨ்ሺ	?ሻWHVWDQG6HTXHQWLDO3URFHGXUHWHVWVIDLOWRUHMHFW
WKH QXOO K\SRWKHVHV WKDW WKHUH DUH QR VWUXFWXUDO EUHDNV LQ 8. KRXVH SULFHV 7KH WHVWVܵݑ݌ܨ்ሺ	?ሻWKURXJKܵݑ݌ܨ்ሺ	?ሻDUH VWDWLVWLFDOO\ VLJQLILFDQW DQG VXJJHVW WKDW WKHUH DUH  WR 
VWUXFWXUDOEUHDNVUHVSHFWLYHO\7KH/:=DQG%,&VXJJHVWWKHUHDUHWZRVWUXFWXUDOEUHDNVRU
IDVWPRYLQJLQVWLWXWLRQDOFKDQJHVDW4DQG4,QWKHPXOWLYDULDWHWHVWV WKHWHVWVܵݑ݌ܨ்ሺ	?ሻWKURXJKܵݑ݌ܨ்ሺ	?ሻVXJJHVW WKHUH DUH  VWUXFWXUDO EUHDNV 7KH WHVWVܵݑ݌ܨ்ሺ	?ȁ	?ሻ
WKURXJK ܵݑ݌ܨ்ሺ	?ȁ	?ሻ VXJJHVW WKHUH DUH  VWDWLVWLFDOO\ VLJQLILFDQW VWUXFWXUDO EUHDNV 7KH
6HTXHQWLDO 3URFHGXUH WHVW /:= DQG %,& VXJJHVW WKDW WKHUH DUH  VWDWLVWLFDOO\ VLJQLILFDQW
VWUXFWXUDOEUHDNV)RUWKHVDNHRISUXGHQFHZHLGHQWLI\WKHVWDWLVWLFDOO\VLJQLILFDQWVWUXFWXUDO
EUHDNVDW44DQG4E\IROORZLQJWKHJOREDOLQIRUPDWLRQFULWHULD%,&IRU
PXOWLYDULDWHWHVWV%DLDQG3HUURQ
7KH ILUVW VWUXFWXUDO EUHDN 4 URXJKO\ IROORZV WKH FROODSVH RI WKH %UHWWRQ :RRGV
$JUHHPHQWLQWKHRLOFULVLVDQGWKH6HFRQGDU\%DQNLQJ&ULVLVRI7KH
VHFRQG VWUXFWXUDO EUHDN 4 IROORZV WKH 8. %XLOGLQJ 6RFLHWLHV $FW  ZKLFK
GHUHJXODWHG %XLOGLQJ 6RFLHWLHV WKH /DZVRQ HFRQRPLF ERRP IURP  WR  WKH µ%LJ
%DQJ¶ ZKLFK GHUHJXODWHG WKH ILQDQFLDO PDUNHWV LQ /RQGRQ LQ  WKH JHQHUDO HOHFWLRQ LQ
-XQHDQGWKH%ODFN0RQGD\VWRFNPDUNHWFUDVKRQWK2FWREHU)LQDOO\4
IROORZVWKH8.UHFHVVLRQLQWKH86VDYLQJVDQGORDQFULVLVLQWKHHDUO\VWKH
HFRQRPLFFULVLVLQ0H[LFRWKH$VLDQILQDQFLDOFULVLVDQGRUWKH8.JHQHUDOHOHFWLRQLQ
0D\  ,Q WHUPV RI WLPLQJ WKH GDWHV RI WKH VWUXFWXUDO EUHDNV DSSHDU WR EHWWHU PDWFK
XQH[SHFWHGPDUNHWVKRFNVUDWKHUWKDQSROLWLFDOHYHQWV+RZHYHUVRPHRIWKHSROLWLFDODQGRU
HFRQRPLF LVVXHVZRXOGEH WKH UHDOGULYHUVRI WKHPDUNHW VKRFNV :KHODQ&XOSHSSHU
DUJXHVWKDWWKHXQH[SHFWHGVKRFNVLQSDUWLFXODUILQDQFLDOFULVHVRIWHQGULYHSHRSOHWR
FRRUGLQDWHWKHLUIXWXUHDQWLFLSDWLRQVDURXQGWKHQHZUXOHVRIWKHHFRQRP\DQGWKHUHE\OHDGWR
VWDWLVWLFDOO\ VLJQLILFDQW VWUXFWXUDO EUHDNV 7KH HPSLULFDO UHVXOWV LQ 7DEOH  DUH EURDGO\
 ?

FRQVLVWHQWZLWKWKHYLHZVRI&XOSHSSHUZKRVXJJHVWVWKDWSROLWLFDODQGRUOHJDOUHIRUP
LV RIWHQ D QHFHVVDU\ EXW LQVXIILFLHQW FRQGLWLRQ IRU VWDWLVWLFDOO\ VLJQLILFDQW IDVWPRYLQJ
LQVWLWXWLRQDO FKDQJHVJLYHQ WKDWSHRSOH¶V VKDUHGEHOLHIV FDQSHUVLVW HYHQDIWHU FKDQJLQJ WKH
IRUPDOODZV
%XLOGLQJ RQ D VDPSOH IURP 4 WR 4 %URZQ HW DO  XVH WKH &KRZ 
VWUXFWXUDOEUHDNWHVWWRILQGWKDW4ZDVDVWDWLVWLFDOO\VLJQLILFDQWVWUXFWXUDOEUHDNLQWKH
8.*LYHQWKDW4ZDVLQWKHPLGGOHRIWKHUHFHVVLRQRIWKHHDUO\VLQWKH8.WKH
ILQGLQJV RI %URZQ HW DO  DUH HVVHQWLDOO\ FRQVLVWHQW ZLWK WKH LPSOLFDWLRQ RI 7DEOH 
*XLUJXLVHWDOHPSLULFDOO\VXSSRUWWKHFRHIILFLHQWLQVWDELOLW\RIWKH86KRXVLQJPDUNHW
E\ XVLQJ WKUHH VWDWLVWLFDO WHVWV LQFOXGLQJ WKH UROOLQJ 2/6 WKH &KRZ  WHVW DQG WKH
5(6(7WHVW8QIRUWXQDWHO\*XLUJXLVHWDOIDLOWRGHWHFWWKHQXPEHUVDQGWKHSRVVLEOH
GDWHVRIWKHVWUXFWXUDOEUHDNV
7KH&KRZ WHVW LVD OLQHDUUHJUHVVLRQEDVHGRQDNQRZQEUHDNSRLQWPRGHOZKLFK LV
HVVHQWLDOO\DWHVWRISDUDPHWHUFRQVWDQF\RUKRPRJHQHLW\,QSUDFWLFHRQHKDVWZRRSWLRQVWR
SLFN DQ DUELWUDU\ SRWHQWLDO EUHDN SRLQW RU WR SLFN D EUHDN SRLQW EDVHG RQ VRPH NQRZQ
FKDUDFWHULVWLFRIWKHWLPHVHULHV,QWKHHDUOLHUFDVHWKHUHDOEUHDNSRLQWFDQEHPLVVHG,QWKH
ODWWHUFDVHWKHWHVWVFDQEHPLVOHDGLQJGXHWRWKHFDQGLGDWHEUHDNSRLQWVEHLQJHQGRJHQRXV
0RUHRYHU SHRSOH FDQ HDVLO\ REWDLQ GLVWLQFWO\ GLIIHUHQW UHVXOWV JLYHQ WKDW WKH VHOHFWLRQ RI
FDQGLGDWHEUHDNSRLQWVLVPRUHDUWWKDQVFLHQFH%\FRQWUDVWWKH%DLDQG3HUURQWHVWLV
DQXQNQRZQEUHDNSRLQWWHVW7KH%DLDQG3HUURQEUHDNWHVWFDQH[WHQGWRPRUHWKDQ
RQHEUHDNSRLQWJLYHQWKHPD[LPXPQXPEHURISRVVLEOHEUHDNSRLQWVWKDWDUHNQRZQ+DQVHQ

 ?

7KH7LPH9DU\LQJ3DUDPHWHU0RGHOVIRU6ORZPRYLQJ,QVWLWXWLRQDO&KDQJHV
4.1 Time Varying Parameter with Principal Component Analysis (TVP-PCA) 
$VDILUVWVWHSWKHSDSHUH[WUDFWVSULQFLSDOFRPSRQHQWVIURPDQXPEHURIHFRQRPLFYDULDEOHV
ZKLFKDUHUHODWHGWRWKHFKDQJHVLQKRXVHSULFHV߂ଵ݄݌௧$VDVHFRQGVWHSWKHSDSHUHVWLPDWHV
WKH FKDQJHV LQ KRXVH SULFHV߂ଵ݌݄௧DJDLQVW WKH VHOHFWHG SULQFLSDO FRPSRQHQWV E\ XVLQJ WKH
793 LQ WKH IRUP RI D VWDWH VSDFH PRGHO ZKLFK LV LQ WKH VSLULW RI 3ULQFLSDO &RPSRQHQW
5HJUHVVLRQ
0HDVXUHPHQW(TXDWLRQ
߂ଵ݄݌௧ ൌ ݏݒ௞ǡ௧ܲܥ௞ǡ௧ ൅ ܿ଴ ൅ ߝ௧ 
 
6WDWH(TXDWLRQZLWK5DQGRP:DON6SHFLILFDWLRQ
ݏݒ௞ǡ௧ ൌ ݏݒ௞ǡ௧ିଵ ൅ ݑ௧ 
 
ሺߝ௧ ǡ ݑ௧ሻᇱ	?ܰ ቆቀ	?	?ቁ ǡ ൬ߪଶ 	?	 ? ܳ൰ቇ 

7KURXJKRXWWKHSDSHUݏݒ௞ǡ௧LVWKHWLPHYDU\LQJFRHIILFLHQWIRUWKH݇ݐ݄LQGHSHQGHQWYDULDEOH
VXFK DV SULQFLSDO FRPSRQHQWܲܥ௞ǡ௧DW WLPHݐܿ଴LV WKH FRQVWDQWߝ௧DQGݑ௧DUH WKH WHPSRUDU\
DQG SHUPDQHQW GLVWXUEDQFH WHUPV UHVSHFWLYHO\ߝ௧ DQGݑ௧ DUH *DXVVLDQ GLVWXUEDQFHV ZKLFK
DUH VHULDOO\ LQGHSHQGHQW DQG LQGHSHQGHQW RI HDFK RWKHU RYHU WKH VDPSOH 2QFH WKH 793
PRGHOVDUHVSHFLILHGDVHTXDWLRQVWKURXJK WKHWLPHYDU\LQJFRHIILFLHQWVݏݒ௞ǡ௧FDQEH
HVWLPDWHGE\XVLQJWKH.DOPDQILOWHU7KHVWDWHVSDFHPRGHOKDVWKUHHXQNQRZQSDUDPHWHUV
 ? ?

ߖ ൌ ൫ܿ଴ǡ ߪఌ೟ଶ ǡ ߪ௨೟ଶ ൯ᇱ ZKLFK DUH HVWLPDWHG E\ (9,(:6 ߖDUH WHUPHG DV K\SHUSDUDPHWHUV
DQGDUHHVWLPDWHGE\0D[LPXP/LNHOLKRRG(VWLPDWLRQ0/(XVLQJWKH0DUTXDUGWDOJRULWKP
9DQ GHQ %RVVFKH  LQ WKLV SDSHU 7KH VWDWH HTXDWLRQ LV GHILQHG DV D UDQGRP ZDON
SURFHVV(QJOHDQG*UDQJHUDQG%URZQHWDOVXJJHVWWKDWµIRUPDQ\GDWDVHWV
WKHVLPSOHUDQGRPZDONSURFHVV«SHUIRUPVZHOO¶DQGEHOLHYHWKHUDQGRPZDONSURFHVVWREH
DQDSSURSULDWHVSHFLILFDWLRQZKHQWKHUHDUHFKDQJHVLQWKHSROLF\UHJLPH
,Q WKH KRXVLQJ OLWHUDWXUH RQH RI WKH PDLQ FKDOOHQJHV LV WKH µFXUVH RI GLPHQVLRQDOLW\¶ )RU
VHULDOO\ FRUUHODWHG YDULDEOHV WKH QXPEHU RI SDUDPHWHUV RI D PRGHO RIWHQ LQFUHDVHV
VLJQLILFDQWO\ZKHQWKHRUGHURIWKHPRGHOLVLQFUHDVHG$VDVWDWLVWLFDOIDFWRUPRGHOWKHDLP
RI D 3ULQFLSDO &RPSRQHQW $QDO\VLV 3&$ LV WR LGHQWLI\ DQG H[WUDFW IURP D QXPEHU RI
SRVVLEO\ UHODWHG VWDWLRQDU\ YDULDEOHV D IHZ XQFRUUHODWHG FRPPRQ IDFWRUV QDPHG SULQFLSDO
FRPSRQHQWV ZKLFK FDQ DWWULEXWH WR PRVW RI WKH YDULDWLRQV LQ WKH FRYDULDQFH RU FRUUHODWLRQ
PDWUL[RIWKHYDULDEOHV7KHILUVWSULQFLSDOFRPSRQHQWDFFRXQWVIRUDVPXFKRIWKHYDULDELOLW\
LQ WKHGDWDDVSRVVLEOH WKH VHFRQGJUHDWHVWYDULDELOLW\RQ WKH VHFRQGSULQFLSDO FRPSRQHQWV
DQGVRRQ-DFNVRQ7VD\=LYRWDQG:DQJ
%XLOGLQJ RQ WKH GHPDQG DQG VXSSO\ HTXDWLRQV LQ +HQGU\  WKLV SDSHU DSSOLHV UREXVW
3&$9HUDUGLDQG&URX[WRKRXVHFRPSOHWLRQ	?ଵ݄௧5HWDLO3ULFH,QGH[53,	?ଵ݌௧UHDO
KRXVHKROG GLVSRVDEOH LQFRPH 	?ଵݕ௧  UHDO LQFRPH SHU KRXVHKROG 	?ଵሺݕ െ ݄ሻ௧  KRXVH SULFH	?ଵ݄݌௧  DYHUDJH YDOXH RI KRXVLQJ SHU XQLW LQFRPH 	?ଵሺ݄݌ ൅ ݄ െ ݌ െ ݕሻ௧  PRUWJDJH WRWDO
RXWVWDQGLQJ	?ଵ݉௧  PRUWJDJH UDWH IURP %XLOGLQJ 6RFLHWLHV	?ଵݎ௧  UDWLR RI ERUURZHG WR RZQ
HTXLW\	?ଵሺ݉ െ ݄݌ െ ݄ሻ௧ UHDOPRUWJDJHYDOXH	?ଵሺ݉ െ ݌ሻ௧ UHDOYDOXHRI WKHPRUWJDJHVWRFN	?ଵሺ݉ െ ݌ െ ݄ሻ௧  UDWLR RI KRXVH SULFH WR LQFRPHV 	?ଵሺ݄݌ െ ݌ െ ݕሻ௧ DQG IRUHLJQ SRUWIROLR
LQYHVWPHQW	?ଵ݂݌݅௧DWWKHILUVWORJGLIIHUHQFHVFDOH5HODWLYHWRWKHVWDQGDUG3&$DSSOLFDWLRQ
9HUDUGLDQG&URX[¶VUREXVW3&$HOLPLQDWHVWKHRXWOLHUHIIHFWV
 ? ?

%\DSSO\LQJ WKHFRUUHODWLRQPDWUL[DSSURDFK7DEOHVKRZV WKHUHVXOWVRI WKH UREXVW3&$
%HFDXVHRIFROOLQHDULW\DQXPEHURIYDULDEOHVVXFKDVFKDQJHVLQKRXVHFRPSOHWLRQ	?ଵ݄௧DUH
UHPRYHG7KHUHIRUHWKHUREXVW3&$DFWXDOO\DSSOLHVWRWKHUHDOKRXVHKROGGLVSRVDEOHLQFRPH	?ଵݕ௧  KRXVH SULFH	?ଵ݄݌௧  DYHUDJH YDOXH RI KRXVLQJ SHU XQLW LQFRPH	?ଵሺ݄݌ ൅ ݄ െ ݌ െ ݕሻ௧ 
PRUWJDJH WRWDORXWVWDQGLQJ	?ଵ݉௧PRUWJDJH UDWH IURP%XLOGLQJ6RFLHWLHV	?ଵݎ௧ UHDOYDOXHRI
WKHPRUWJDJHVWRFN	?ଵሺ݉ െ ݌ െ ݄ሻ௧DQGIRUHLJQSRUWIROLRLQYHVWPHQW	?ଵ݂݌݅௧DW WKHILUVW ORJ
GLIIHUHQFHVFDOH
7DEOHDERXW+HUH
,Q7DEOHSDQHO$VKRZVWKHILJXUHVIRUWKHHLJHQYDOXHVDQGWKHFXPXODWLYHSHUFHQWDJHRI
H[SODLQHGYDULDQFH7KHHLJHQYDOXHIRUDJLYHQFRPSRQHQWPHDVXUHV WKHYDULDQFH LQDOO WKH
YDULDEOHV ZKLFK LV DFFRXQWHG IRU E\ WKDW FRPSRQHQW 7KH GLIIHUHQFH VKRZV WKH VSUHDG
EHWZHHQ RQH HLJHQYDOXH DQG WKHQH[W 7KH SURSRUWLRQ LQGLFDWHV WKH UHODWLYH ZHLJKW RI HDFK
FRPSRQHQWLQWKHWRWDOYDULDQFH7KHFXPXODWLYHVKRZVWKHDPRXQWRIYDULDQFHH[SODLQHGE\
WKH VXP RI WKH ILUVW݇FRPSRQHQWV )ROORZLQJ -DFNVRQ  ZH LGHQWLI\ WKH QXPEHUV RI
SULQFLSDOFRPSRQHQWVZKHQWKHFXPXODWLYHSURSRUWLRQRIYDULDQFHLVDERYH7KHUHIRUH
WKH ILUVW ILYH SULQFLSDO FRPSRQHQWV DUH VHOHFWHG ZKLFK LPSOLHV݇ ൌ 	 ?LQ HTXDWLRQ  7KH
SDSHUGRHVQRWSUHVHQWWKHURWDWHGSULQFLSDOFRPSRQHQWVDVWKHFRPSRQHQWVURWDWLRQGRHVQRW
HQKDQFH WKH LQWHUSUHWDWLRQ LQ7DEOH7KHURWDWHGUHVXOWVDUHDYDLODEOHXSRQUHTXHVW*LYHQ
WKHSDSHUWDUJHWVTXDQWLI\LQJWKHG\QDPLFUHODWLRQVKLSVEHWZHHQWKHFKDQJHVLQKRXVHSULFHV
DQGILYHSULQFLSDOFRPSRQHQWVLQWKH8.KRXVLQJPDUNHWLQVWHDGRILGHQWLI\LQJWKHVSHFLILF
FKDUDFWHULVWLFV RI HDFK FRPSRQHQW WKH SDSHU QDPHV WKH SULQFLSDO FRPSRQHQWV DFFRUGLQJ WR
WKHYDOXHVRIWKHIDFWRUORDGLQJV
,Q7DEOHSDQHO%UHSRUWVWKHIDFWRUORDGLQJVZKLFKDUHWKHFRUUHODWLRQFRHIILFLHQWVEHWZHHQ
WKHYDULDEOHVURZVDQGFRPSRQHQWVFROXPQV ?$VWKHILUVWFRPSRQHQWKDVDIDFWRUORDGLQJ
 ? ?

RIRQWKHDYHUDJHYDOXHRIKRXVLQJSHUXQLWLQFRPH	?ଵሺ݄݌ ൅ ݄ െ ݌ െ ݕሻ௧RQUHDO
YDOXH RI WKH PRUWJDJH VWRFN	?ଵሺ݉ െ ݌ െ ݄ሻ௧  DQG TXLWH ORZ ORDGLQJV RQ WKH UHPLQGHU RI
YDULDEOHV LW LV QDPHG WKH KRXVH YDOXH DQG OHYHUDJH IDFWRU ,Q WKH VDPH ZD\ WKH VHFRQG
SULQFLSDO FRPSRQHQW LV QDPHG WKH KRXVH SULFH DSSUHFLDWLRQ IDFWRU 7KH WKLUG SULQFLSDO
FRPSRQHQW LV WKH FUHGLW DYDLODELOLW\ IDFWRU 7KH IRXUWK DQG ILIWK SULQFLSDO FRPSRQHQWV DUH
QDPHG WKH SHUVRQDO GLVSRVDO LQFRPH IDFWRU DQG WKH IRUHLJQ FDSLWDO IDFWRU UHVSHFWLYHO\
&RQVLGHULQJWKHFRPSRQHQWVPLJKWKDYHVXEVWDQWLDOIDFWRUORDGLQJVRQVRPHRWKHUYDULDEOHV
LW LV VRPHZKDWSUREOHPDWLF WRDVVXPHD VSHFLILFFRPSRQHQWKDV WKH VDPHFKDUDFWHULVWLFVDV
WKH XQGHUO\LQJ YDULDEOHV )RU LQVWDQFH WKH SHUIRUPDQFH RI WKH IRXUWK SULQFLSDO FRPSRQHQW
PLJKW GLIIHU VLJQLILFDQWO\ IURP WKH UHDO KRXVHKROG GLVSRVDEOH LQFRPH	?ଵݕ௧ VLPSO\ EHFDXVH
WKH FRPSRQHQW DOVR KDV YHU\ KLJK ORDGLQJV RQ WKH PRUWJDJH UDWH 	?ଵݎ௧  DQG WKHVH
YDULDEOHVRIWHQKDYHTXLWHGLIIHUHQWFKDUDFWHULVWLFV
:H WKHQ HVWLPDWH WKH FKDQJHV LQ KRXVH SULFH 	?ଵ݌݄ DJDLQVW WKH ILYH XQURWDWHG SULQFLSDO
FRPSRQHQWVE\XVLQJWKHHTXDWLRQVDQG)LJXUHVKRZVWKHWLPHYDU\LQJFRHIILFLHQWVݏݒ௞ǡ௧ IRU WKH ILYH SULQFLSDO FRPSRQHQWV RYHU WKH VDPSOH 44 7KLV LV EHFDXVH
WKHUHDUHVSLNHVLQWKHGLDJUDPVZKLFKFRUUHVSRQGWRKDYLQJDQH[DFWILWWRWKHGDWDRUDWPRVW
GHJUHHRI IUHHGRPRYHU WKH VDPSOH44JLYHQ WKH793VDUH HVWLPDWHGE\D
UHFXUVLYH SURFHVV 7KURXJKRXW WKH SDSHU WKH QRWDWLRQ ݏݒ௞ǡ௧ PHDQV WKH WLPH YDU\LQJ
FRHIILFLHQWV IRU WKH݇Ǧݐ݄ LQGHSHQGHQW YDULDEOH DW WLPH ݐ  7KH WLPH YDU\LQJ FRHIILFLHQWV
LQGLFDWHWKDWDRQHXQLWFKDQJHLQLQGHSHQGHQWYDULDEOHFRXOGFDXVHDERXWݏݒ௞ǡ௧XQLWFKDQJHV
LQKRXVHSULFHVDWWLPHݐceteris paribus
)LJXUHDERXW+HUH
)LJXUH  VXJJHVWV DOO WKH FRHIILFLHQWV GHFOLQHG EHWZHHQ 4 DQG 4 DOEHLW WKH\
H[SHULHQFHG YDULRXV OHYHOV RI VKRUWUXQ UHFRYHULHV 7KLV LPSOLHV WKDW WKH ILYH SULQFLSDO
 ? ?

FRPSRQHQWVRU FRPPRQ IDFWRUV LQJHQHUDO SOD\ DGHFOLQLQJ UROH LQGULYLQJ WKHFKDQJHV LQ
KRXVH SULFHV RYHU WKH VDPSOH 44 $SDUW IURP WKH FRHIILFLHQW RI WKH ILIWK
SULQFLSDOFRPSRQHQWݏݒହǡ௧WKHUHPDLQGHURIWKHIRXU793VUHPDLQSRVLWLYHRYHUWKHVDPSOH
7KH JHQHUDO WXUQLQJ SRLQWV IRU WKHVH WLPH YDU\LQJ SDUDPHWHUV DSSHDU LQ  
DQGZKLFKLVFRQVLVWHQWZLWK7DEOH
4.2 Time Varying Parameter with Principal Component Analysis and Bubble (TVP-PCA-
Bubble) 
7RFRQWUROIRU WKHHIIHFWVRISHRSOH¶VELDVHGH[SHFWDWLRQVRQ WKHFKDQJHV LQKRXVLQJSULFHV
HTXDWLRQLQFRUSRUDWHVWKHFKDQJHVLQKRXVLQJSULFHEXEEOH	?ଵܾ௧WRHTXDWLRQ3DUW$RI
$SSHQGLFHV GLVSOD\V WKH HVWLPDWLRQ RI FKDQJHV LQ EXEEOH 	?ଵܾ௧  %DVLFDOO\ VSHDNLQJ D
SHUVLVWHQWDQGVXEVWDQWLDOGLYHUJHQFHEHWZHHQPDUNHWSULFHDQGWKHIXQGDPHQWDOYDOXHRIDQ
DVVHWLVHYLGHQFHRIDEXEEOH,QDQHIILFLHQWPDUNHWZKHUHWKHFXUUHQWDVVHWSULFHKDVIXOO\
LQVWDQWDQHRXVO\DQGFRUUHFWO\UHIOHFWHGDOOUHOHYDQWLQIRUPDWLRQWKHUHDUHQREXEEOHV7KHUHE\
WKH SUHVHQFH RI EXEEOHV VXJJHVWV VRPH QRQIXQGDPHQWDO IDFWRUV VXFK DV SHRSOHV¶ ELDVHG
IRUZDUGORRNLQJH[SHFWDWLRQVSOD\HGDQLPSRUWDQWUROHLQGULYLQJ8.KRXVHSULFHV%ODFNHW
DO
0HDVXUHPHQW(TXDWLRQ
߂ଵ݄݌௧ ൌ ݏݒ௞ǡ௧ܲܥ௞ǡ௧ ൅ ݏݒ௞ାଵǡ௧	?ଵܾ௧ ൅ ܿ଴ ൅ ߝ௧ 
 
7KHUHPDLQGHURIWKHPRGHOVSHFLILFDWLRQLVWKHVDPHDVHTXDWLRQVDQG$VWKHQXPEHU
RI3ULQFLSDO&RPSRQHQW݇ ൌ 	 ?WKHWLPHYDU\LQJFRHIILFLHQWIRUWKHFKDQJHVLQEXEEOH	?ଵܾ௧LV
ODEHOOHGDVݏݒ଺)LJXUHSORWVWKHFKDQJHVLQEXEEOH	?ଵܾ௧DJDLQVWWKHFKDQJHVLQKRXVHSULFH	?ଵ݄݌௧ RYHU WKH SHULRG IURP 4 WR 4 )LJXUH  LQGLFDWHV WKDW WKH FKDQJHV LQ
 ? ?

EXEEOHV 	?ଵܾ௧ URXJKO\ IROORZ WKH FKDQJHV LQ KRXVH SULFHV 	?ଵ݄݌௧  +RZHYHU KRXVH SULFH
EXEEOHVDUHOHVVYRODWLOHWKDQKRXVHSULFHVJLYHQWKDWEXEEOHLVDFRPSRQHQWRIKRXVHSULFH
)LJXUHDERXW+HUH
)LJXUH  SORWV WKH WLPH YDU\LQJ FRHIILFLHQWV RI WKH 7933&$%XEEOH RYHU WKH VDPSOH
447KHVWDUWGDWHVIRUWKH7933&$%XEEOHDUHGHWHUPLQHGE\WKHDYDLODELOLW\
RIGDWDIRUWKHFKDQJHVLQKRXVHSULFHEXEEOH	?ଵܾ௧
)LJXUHDERXW+HUH
,Q)LJXUHWKHFRHIILFLHQWVIRUWKHILYHSULQFLSDOFRPSRQHQWVFKDQJHVLJQVRYHUWLPHZKLFK
LVLQFRQWUDVWWR)LJXUH+RZHYHUWKHGHFOLQHRIFRHIILFLHQWVݏݒଵWKURXJKݏݒହRYHUWLPHDQG
WKHGUDPDWLFYRODWLOLW\EHWZHHQDQGDUHFRQVLVWHQWZLWK)LJXUH$IWHUFRQWUROOLQJ
IRUWKHHIIHFWRIFKDQJHVLQEXEEOH	?ଵܾ௧WKHFRHIILFLHQWVIRUWKHILYHSULQFLSDOFRPPRQVDUH
VPDOOHU WKDQ  LQ DEVROXWH YDOXH 7KH FRHIILFLHQW IRU WKH FKDQJHV LQ EXEEOHݏݒ଺LQFUHDVHV
IURP  LQ  WR  LQ  DQG WKHUHDIWHU LW UHPDLQV VWDEOH DQG DSSURDFKHV  E\
4*LYHQWKDWEXEEOHLVDFRPSRQHQWRIKRXVHSULFHDRQHSHUFHQWFKDQJHLQWKHEXEEOH
DSSUR[LPDWHO\GULYHVDRQHSHUFHQWFKDQJHLQKRXVHSULFHDIWHUFRQWUROOLQJIRUWKHHIIHFWRI
WKHIXQGDPHQWDOYDULDEOHV7KHVPDOOYDOXHRIݏݒ଺SULRUWRLVSUREDEO\GXHWRDODFNRI
GHJUHHVRIIUHHGRP:KHQFRPSDUHGWR)LJXUH)LJXUHLPSOLHVWKDWWKHHIIHFWVRIFRPPRQ
IDFWRUV RQ KRXVLQJ SULFHV DUH VXEVWDQWLDOO\ GHSHQGHQW RQ WKH FKDQJHV LQ WKH EXEEOH RU
SHRSOH¶VELDVHGH[SHFWDWLRQV,WLVWKHEXLOGXSRIWKHEXEEOHZKLFKLVGULYLQJWKHFKDQJHVLQ
KRXVH SULFHV 7R LQYHVWLJDWH WKH UREXVWQHVV RI WKH KRXVH SULFH EXEEOHV WKH DXWKRUV DOVR
HVWLPDWHG WKH PRQWKO\ FKDQJHV LQ KRXVH SULFH EXEEOHV RYHU WKH VDPSOH -DQXDU\  WR
'HFHPEHU7KHILQGLQJVDUHFRQVLVWHQWZLWK)LJXUH
 ? ?

%URZQ HW DO  VWXG\ WKH WLPH YDU\LQJ FRHIILFLHQWV IRU WKH QRPLQDO XVHU FRVW DQG WKH
H[SHFWHG FDSLWDO JDLQV RQ KRXVLQJ VHSDUDWHO\ +RZHYHU WKLV SDSHU WUHDWV H[SHFWHG FDSLWDO
JDLQV DV D NH\ GULYHU RI WKH QRPLQDO XVHU FRVW ZKLFK LQ WXUQ LV D PDLQ YDULDEOH LQ WKH
HVWLPDWLRQRIEXEEOHV)XUWKHUPRUH%URZQHWDOIRUPXODWHWKHH[SHFWHGFDSLWDOJDLQV
E\ XVLQJ WKH EDFNZDUGORRNLQJ DGDSWLYH H[SHFWDWLRQV ZKLOH WKLV SDSHU XVHV WKH IRUZDUG
ORRNLQJ XQELDVHG H[SHFWDWLRQV %URZQ HW DO  VXJJHVW WKDW WKH FRHIILFLHQW IRU WKH
H[SHFWHG FDSLWDO JDLQV LV OLNHO\ WR LQFUHDVH ZKHQ KRXVH SULFHV ERRP DQG IDOO ZKHQ KRXVH
SULFHV DUH LQ UHFHVVLRQ SHULRGV RYHU WKH VDPSOH 44 *LYHQ WKDW WKH VDPSOH
44 LV D W\SLFDO ERRP SHULRG LQ WKH 8. KRXVLQJ PDUNHW WKH LQFUHDVH RI
FRHIILFLHQWIRUWKHFKDQJHVLQEXEEOHݏݒ଺LQ)LJXUHVXSSRUWV%URZQHWDO+RZHYHU
ZKHWKHU WKH FRHIILFLHQW IRU WKH ELDVHG H[SHFWDWLRQV ZLOO IDOO LQ UHFHVVLRQ SHULRGV LV OHIW IRU
IXWXUHUHVHDUFK
4.3 Time Varying Parameter with Error Correction Model (TVP-ECM) 
)ROORZLQJ /L HW DO  WKLV SDSHU DSSOLHV D WZRVWHS 793(&0 793(&0
DFFRPPRGDWHV DQ DGMXVWPHQW SURFHVV WKDW SUHYHQWV KRXVLQJ YDULDEOHV IURP PRYLQJ WRR IDU
DZD\IURPWKHLUORQJUXQHTXLOLEULXP
%XLOGLQJRQ+HQGU\  WKH ILUVW VWHS DSSOLHV WKH -RKDQVHQ FRLQWHJUDWLRQ WHVW IRU KRXVH
SULFH݄݌௧  PRUWJDJH RXWVWDQGLQJ݉௧  PRUWJDJH UDWH IURP %XLOGLQJ 6RFLHWLHVݎ௧  KRXVH
FRPSOHWLRQ݄௧ UHDO KRXVHKROG GLVSRVDEOH LQFRPHݕ௧ IRUHLJQ SRUWIROLR LQYHVWPHQW݂݌݅௧DQG
JHQHUDOLQGH[RIUHWDLOSULFH݌௧DWWKHQDWXUDOORJVFDOH
)URP7DEOH  ERWK WKH WUDFH WHVW DQG WKHPD[LPXPHLJHQYDOXH WHVW LQGLFDWH WKHUH DUH IRXU
FRLQWHJUDWLRQVDPRQJWKHVHYHQDSSOLHGYDULDEOHVDWVLJQLILFDQFHOHYHOPHDQLQJWKDWWKHUH
DUH IRXU ORQJUXQ HTXLOLEULXP UHODWLRQVKLSV DPRQJ WKHVH YDULDEOHV 7KHUHE\ VSHFXODWLYH RU
 ? ?

PDUNHWVKRFNVFRXOGGULYHKRXVHSULFHVDZD\IURPPDUNHWHTXLOLEULXPVLQWKHVKRUWUXQEXW
IXQGDPHQWDOVZLOO HYHQWXDOO\GULYH WKHKRXVHSULFHV WRFRQYHUJH WR WKHLU HTXLOLEULXP LQ WKH
ORQJUXQ
7DEOHDERXW+HUH
7KH VHFRQG VWHS HVWLPDWHV WKH FKDQJHV LQ KRXVH SULFH	?ଵ݄݌௧DJDLQVW WKH IRXU FRLQWHJUDWLRQ
WHUPV PRUWJDJH RXWVWDQGLQJ 	?ଵ݉௧  PRUWJDJH UDWH 	?ଵݎ௧  KRXVH FRPSOHWLRQ 	?ଵ݄௧  UHDO
KRXVHKROG GLVSRVDEOH LQFRPH 	?ଵݕ௧  IRUHLJQ SRUWIROLR LQYHVWPHQW 	?ଵ݂݌݅௧  DQG WKH JHQHUDO
LQGH[RIUHWDLOSULFH	?ଵ݌௧DWWKHODJJHGILUVWORJGLIIHUHQFHVFDOHDVHTXDWLRQ
0HDVXUHPHQW(TXDWLRQ
߂ଵ݄݌௧ ൌ ݏݒଵ߂ଵ݉௧ିଵ ൅ ݏݒଶ߂ଵݎ௧ିଵ ൅ ݏݒଷ߂ଵ݄௧ିଵ ൅ ݏݒସ߂ଵݕ௧ିଵ ൅ ݏݒହ߂ଵ݂݌݅௧ିଵ ൅ݏݒ଺߂ଵ݄݌௧ିଵ ൅ ݏݒ଻߂ଵ݌௧ିଵ ൅ ݏݒ଼ܿ݋݅݊ݐ݁ ଵ݃ǡ௧ିଵ ൅ ݏݒଽܿ݋݅݊ݐ݁݃ଶǡ௧ିଵ ൅ ݏݒଵ଴ܿ݋݅݊ݐ݁݃ଷǡ௧ିଵ ൅ݏݒଵଵܿ݋݅݊ݐ݁݃ସǡ௧ିଵ ൅ ܿ଴ ൅ ߝ௧ 
ܿ݋݅݊ݐ݁ ௜݃ǡ௧LV WKH݅-ݐ݄FRLQWHJUDWLRQ WHUP RU HUURU FRUUHFWLRQ PHFKDQLVP 7KH VWDWH HTXDWLRQ
DQGWKHUHVWRIWKHPRGHOVSHFLILFDWLRQVDUHWKHVDPHIRUHTXDWLRQVDQG/LNH)LJXUH
)LJXUH  VKRZV WKH WLPH YDU\LQJ FRHIILFLHQWV IRU WKH 793(&0 RYHU WKH VDPSOH 4
4
)LJXUHDERXW+HUH
,Q )LJXUH  WKH FRHIILFLHQW IRU WKH FKDQJHV LQPRUWJDJH RXWVWDQGLQJݏݒଵ GHFOLQHV EHWZHHQ
DQGUHPDLQVVWDEOHEHWZHHQDQGGHFOLQHVIURPWRDQGWKHQ
UHFRYHUVVOLJKWO\7KHFRHIILFLHQWIRUFKDQJHVLQPRUWJDJHUDWHIURP%XLOGLQJ6RFLHWLHVݏݒଶ
KRXVH FRPSOHWLRQݏݒଷ DQG UHDO KRXVHKROG GLVSRVDEOH LQFRPHݏݒସ VKRZ :VKDSH YRODWLOHV
7KHFRHIILFLHQWVIRUWKHFKDQJHVLQIRUHLJQSRUWIROLRLQYHVWPHQWݏݒହDQGWKHODJJHGFKDQJHV
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
LQ KRXVH SULFH ݏݒ଺ LQFUHDVH IURP  WR  DQG GHFOLQH EHWZHHQ  DQG 
7KHUHDIWHUݏݒହ UHPDLQV TXLWH VWDEOH ZKHUHDVݏݒ଺ H[KLELWV D VOLJKW UHFRYHU\ IURP  WR
 DQG WKHQ UHPDLQV VWDEOH 7KH FRHIILFLHQW IRU FKDQJHV LQ 53,ݏݒ଻GHFOLQHV IURP  LQ
4WRDW4UHFRYHUVWRDW4DQGWKHQH[SHULHQFHVORQJWHUPGHFOLQH
ZLWKPRGHVWVKRUWUXQUHFRYHULHVXSWR47KHFRHIILFLHQWVIRUWKHFRLQWHJUDWLRQWHUPVݏݒଵ଴DQGݏݒଵଵDUH LQLWLDOO\ QHJDWLYH EXWݏݒ଼DQGݏݒଽDUH SRVLWLYH ZLWK VOLJKWO\ KLJKHU YDOXHV
EHWZHHQ 4 DQG 4 ZKLFK LPSOLHV WKH VHOIFRUUHFWLRQ SURFHVV FRXOG GULYH WKH
KRXVLQJ PDUNHW DZD\ IURP HTXLOLEULXP RFFDVLRQDOO\ )URP 4 WR 4 WKH
FRHIILFLHQWVݏݒ଼ DQGݏݒଵ଴ UHPDLQ QHJDWLYHݏݒଽ FRQYHUJHV WR ݏݒଵଵ EHFRPHV SRVLWLYH DQG
WKHRYHUDOOHIIHFWRI WKHVH IRXUFRLQWHJUDWLRQ WHUPVEHFRPHVQHJDWLYHZKLFKGULYHV WKH8.
KRXVLQJSULFHVWRFRQYHUJHWRWKHLUORQJUXQHTXLOLEULXP)LJXUHVXJJHVWVWKHWXUQLQJSRLQWV
DSSHDU LQ   DQG  ZKLFK DUH FRQVLVWHQW ZLWK 7DEOH  DQG
)LJXUHV
7KHJHQHUDOGHFOLQLQJYDOXHVRIݏݒଵݏݒସDQGݏݒ଻RYHUWKHVDPSOHLQGLFDWHWKDWWKHFKDQJHVLQ
WKHPRUWJDJHDPRXQWRXWVWDQGLQJIURP%XLOGLQJ6RFLHWLHVUHDOKRXVHKROGGLVSRVDEOHLQFRPH
DQG53,DUHSOD\LQJDOHVVLPSRUWDQWUROHWKDQSUHYLRXVO\7KHYDOXHVRIݏݒଶݏݒଷDQGݏݒହDUH
OHVVWKDQLQDEVROXWHYDOXHVXJJHVWLQJWKDWRQHXQLWFKDQJHVLQHDFKRIWKHPRUWJDJHUDWH
IURP WKH %XLOGLQJ 6RFLHWLHV KRXVH FRPSOHWLRQ DQG IRUHLJQ SRUWIROLR LQYHVWPHQW GRHV QRW
VXEVWDQWLDOO\GULYHWKHPRYHPHQWRIKRXVHSULFHVceteris paribus
7DEOH  H[KLELWV WKH UHVXOWV RI WKH K\SRWKHVLV WHVWV IRU VWDWLVWLFDO VLJQLILFDQFH RI WKH 793V
WKURXJKRXW WKH SDSHU 7KH SDSHU GRHV QRW GLVSOD\ WKH FRQILGHQFH LQWHUYDOV IRU WKH 793V
SULPDULO\EHFDXVHWKHVWDQGDUGHUURUVIRUWKH793VDUHJHQHUDOO\YHU\VPDOO:LWKYHU\IHZ
H[FHSWLRQVWKH793VDUHVWDWLVWLFDOO\VLJQLILFDQWDWWKHVLJQLILFDQFHOHYHO7KHVWDWLVWLFDOO\
LQVLJQLILFDQW793VLQFOXGLQJWKHFRHIILFLHQWIRUWKHIRXUWKSULQFLSDOFRPSRQHQWLQWKH793
 ? ?

3&$%XEEOH PRGHO WKH FRHIILFLHQWV IRU WKH FKDQJHV LQ PRUWJDJH UDWH IURP %XLOGLQJ
6RFLHWLHVݏݒଶ  WKH FKDQJHV LQ KRXVLQJ FRPSOHWLRQݏݒଷ  WKH FKDQJHV LQ IRUHLJQ SRUWIROLR
LQYHVWPHQWݏݒହDQG WKH VHFRQG FRLQWHJUDWLRQ WHUP LQ WKH 793(&0 PRGHO 7KH QH[W WZR
SDUDJUDSKVSUHVHQWDUJXPHQWVWRVXSSRUWWKHVHHPSLULFDOILQGLQJV
7DEOHDERXW+HUH
)LUVWO\ DERXW  RI WKH WRWDO DVVHWV RI %XLOGLQJ 6RFLHWLHV HYHQWXDOO\ WUDQVIHUUHG WR WKH
EDQNLQJVHFWRUDIWHUWKHHQDFWPHQWRIWKH8.%XLOGLQJ6RFLHWLHV$FW6KLZDNRWLHWDO
 7KH SURSRUWLRQ RI WRWDO PRUWJDJH RXWVWDQGLQJ SURYLGHG E\ %XLOGLQJ 6RFLHWLHV
GUDPDWLFDOO\ GHFOLQHG IURP PRUH WKDQ  LQ WKH PLGV WR  E\  2¶&RQQRU
 &RQVHTXHQWO\ WKH PRUWJDJH RXWVWDQGLQJ DQG WKH PRUWJDJH UDWHV IURP WKH %XLOGLQJ
6RFLHWLHV SOD\HG D GHFOLQLQJ UROH LQ GULYLQJ 8. KRXVLQJ SULFHV +RZHYHU WKH XVHU FRVW
IUDPHZRUN VXJJHVWV WKH PRUWJDJH UDWH VWLOO SOD\V DQ LPSRUWDQW UROH LQ GHWHUPLQLQJ WKH
IXQGDPHQWDOKRXVHSULFHV+LPPHOEHUJHWDO6HFRQGO\WKHUHDOGLVSRVDEOHLQFRPHLV
DQDYHUDJHHYDOXDWLRQWKDWFRYHUVWKHDJJUHJDWHSRSXODWLRQEXWLQWKH8.KRXVLQJPDUNHWWKH
VSHFLILF JURXSV RI VHOOHUV DQG EX\HUV WKDW GHWHUPLQH KRXVH SULFHV KDYH LQFRPH WKDW LV
VLJQLILFDQWO\GLIIHUHQWIURPWKHSRSXODWLRQPHDQ7KLUGO\ZKHQSHRSOHSXUFKDVHDKRPHWKH\
PDNHWKHLUGHFLVLRQEDVHGQRWRQO\RQDYDLODEOH LQIRUPDWLRQVXFKDV WKH ODJJHGFKDQJHV LQ
UHWDLO SULFH EXW DOVR WKHLU H[SHFWDWLRQV DERXW WKH IXWXUH )RXUWKO\ WKH QXPEHU RI KRXVH
FRPSOHWLRQ LV YHU\ VPDOO LQ UHODWLRQ WR WKH H[LVWLQJ KRXVLQJ VWRFN +HQGU\  DQG WKH
LPSDFWRIIRUHLJQSRUWIROLRLQYHVWPHQWV:KHODQ;XDQG&KHQ)LIWKWKHVSUHDG
RI µVKRUWWHUPLVP¶ LQ WKH 8. VLQFH WKH V DVVRFLDWHG ZLWK ILQDQFLDO LQQRYDWLRQV DQG
GHUHJXODWLRQVKDVGULYHQSHRSOHWRWUHDWKRXVLQJDVDJDPEOLQJFKLSEHFRPLQJLQFUHDVLQJO\
LPSDWLHQWIRUDTXLFNUHWXUQRQWKHLULQYHVWPHQWV.RQ]HOPDQQHWDO&RQVHTXHQWO\WKH
KRXVH SULFH EXEEOHV UDWKHU WKDQ WKH IXQGDPHQWDO HFRQRPLF IDFWRUV DUH SOD\LQJ D IDU PRUH
LPSRUWDQWUROHLQGULYLQJWKH8.KRXVLQJSULFHVLQWKHVKRUWUXQ
 ? ?

4.4 Diagnostic Tests 
7RDVVHVVZKHWKHU WKH WKUHH WZRVWHS793PRGHOV DUHYDOLG7DEOH WHVWV WKH VWDQGDUGLVHG
SUHGLFWLRQHUURUVRI WKH WKUHH793PRGHOV LQ WHUPVRI LQGHSHQGHQFHKRPRVFHGDVWLFLW\ DQG
QRUPDOLW\ZKLFKDUHOLVWHGLQDGHFUHDVLQJRUGHURILPSRUWDQFH&RPPDQGHXUDQG.RRSPDQ
S$VWKHPHDVXUHRIWKHUHODWLYHTXDOLW\RIDVWDWLVWLFDOPRGHO7DEOHDOVRSUHVHQWV
WKH$NDLNH,QIRUPDWLRQ&ULWHULRQ$,&DQG%D\HVLDQ,QIRUPDWLRQ&ULWHULRQ%,&
7DEOHDERXW+HUH
,Q7DEOH WKH/MXQJ%R[ WHVW IDLOV WRUHMHFW WKHUHVLGXDO LQGHSHQGHQFHDQG WKH0F/HRG/L
WHVW GRHVQRW UHMHFW WKH UHVLGXDO KRPRVFHGDVWLFLW\ IRU WKH7933&$ WKH7933&$%XEEOH
DQG WKH793(&07KH-DUTXH%HUD WHVW VLJQLILFDQWO\ UHMHFWV WKHQRUPDOLW\RI UHVLGXDOV IRU
WKH7933&$DQGWKH793(&07DEOHLQGLFDWHVWKDWWKH7933&$%XEEOHPRGHOPHHWV
WKHWKUHHDVVXPSWLRQVFRQFHUQLQJWKHUHVLGXDOVRIWKHDQDO\VLV7KH7933&$DQGWKH793
(&0 DUH VRPHZKDW SUREOHPDWLF EXW VWLOO SURYLGH VHQVLEOH RXWSXWV JLYHQ WKDW WKH UHVLGXDO
QRUPDOLW\ LV WKH OHDVW LPSRUWDQW DVVXPSWLRQ &RPPDQGHXU DQG .RRSPDQ  S 7KH
7933&$%XEEOH UHSRUWV WKH VPDOOHVW $,& DQG %,& ZKLOH WKH 793(&0 H[KLELWV WKH
ODUJHVW$,&DQG%,&7KHPRGHOILWRI7933&$%XEEOHRXWSHUIRUPVWKDWRIWKH7933&$
ZKLFKLQWXUQLVVXSHULRUWRWKH793(&02YHUDOO WKHILQGLQJVRIWKHWKUHHDSSOLHG793
PRGHOVDUHYDOLG
&RQFOXVLRQ
7KLVSDSHULQYHVWLJDWHVWKHLQVWLWXWLRQDOFKDQJHVLQWKH8.KRXVLQJPDUNHWIURP4WR
4 XVLQJ VWUXFWXUDO EUHDN WHVWV DQG WLPH YDU\LQJ SDUDPHWHU PRGHOV )URP D
PHWKRGRORJLFDOYLHZSRLQWWKHDSSURDFKRIXVLQJERWKVWUXFWXUDOEUHDNWHVWVDQGWLPHYDU\LQJ
 ? ?

SDUDPHWHU PRGHOV LV PRWLYDWHG E\ PRGHOV RI LQVWLWXWLRQDO FKDQJH GUDZQ IURP WKH SROLWLFDO
VFLHQFHOLWHUDWXUH
%DL DQG 3HUURQ  EUHDN WHVWV DUH XVHG IRU WKH IDVWPRYLQJ RU IRUPDO LQVWLWXWLRQDO
FKDQJHVDQG WKUHH WZRVWHS793PRGHOVQDPHO\7933&$7933&$%XEEOHDQG793
(&0 IRU WKH VORZPRYLQJ RU LQIRUPDO LQVWLWXWLRQDO FKDQJHV $OWKRXJK 793(&0 DQG
7933&$DUHSRSXODUO\XVHGLQG\QDPLFIRUHFDVWLQJZHDUHQRWDZDUHRISUHYLRXVZRUNWKDW
XVHVWKHVHPRGHOVWRTXDQWLI\VORZPRYLQJLQVWLWXWLRQDOFKDQJHV
2XUSDSHUFRQWULEXWHVWRRXUXQGHUVWDQGLQJRIWKHKRXVLQJPDUNHWLQVHYHUDOUHVSHFWV,QLWLDOO\
LW SURYLGHV HPSLULFDO HYLGHQFH WR VKRZ WKDW IDVWPRYLQJ LQVWLWXWLRQDO FKDQJHV VXFK DV
SROLWLFDOUHIRUPVGRQRWFDXVHVWDWLVWLFDOO\VLJQLILFDQWVWUXFWXUDOEUHDNVLPPHGLDWHO\,WVHHPV
WKDWXQH[SHFWHGVKRFNV LQSDUWLFXODU ILQDQFLDOFULVHVRIWHQGULYHSHRSOH WRFRRUGLQDWH WKHLU
IXWXUH DQWLFLSDWLRQV DURXQG WKH QHZ UXOHV RI WKH HFRQRP\ DQG WKHUHE\ OHDG WR VWUXFWXUDO
EUHDNV7KH793PRGHOVVXJJHVWWKDWFKDQJHVLQSROLFLHVLPSDFWWKHKRXVLQJPDUNHWWKURXJK
WKH VORZPRYLQJ LQVWLWXWLRQDO FKDQJHV LQ SDUWLFXODU WKRVH UHODWLQJ WR SHRSOH¶V SUHIHUHQFHV
WHFKQRORJ\ DQG H[SHFWDWLRQV RYHU WLPH 7KHVH ILQGLQJV SURYLGH FRPSUHKHQVLYH HPSLULFDO
HYLGHQFHWRVXSSRUW5RODQGDQG&XOSHSSHU7KHUHIRUHUDSLGSROLWLFDODQGOHJDO
LQWHUYHQWLRQV PD\ QRW VWDELOL]H WKH KRXVLQJ PDUNHW LPPHGLDWHO\ DQG PD\ ULVN GULYLQJ WKH
KRXVLQJPDUNHWLQWRIXUWKHUXQFHUWDLQW\LQWKHORQJUXQ,QDGGLWLRQZHILQGWKDWWKHOLQNDJHV
EHWZHHQ KRXVH SULFHV DQG IXQGDPHQWDO YDULDEOHV KDYH GHFD\HG RYHU WKH SDVW GHFDGHV
+RZHYHUSHRSOH¶VELDVHGH[SHFWDWLRQVRIKRXVLQJSULFHVKDYHSOD\HGDPXFKPRUHLPSRUWDQW
UROHLQGULYLQJWKH8.KRXVHSULFHVRYHUWKHSHULRG44ZKLFKVWDQGVLQVRPH
FRQWUDVW WR WKH PDLQVWUHDP OLWHUDWXUH ,Q FRQFOXVLRQ KRXVLQJ SROLFLHV DQG LQYHVWPHQW
VWUDWHJLHVZRXOGEHZLVHLIWKH\WDNHDFFRXQWRIWKHORQJWHUPLQVWLWXWLRQDOFKDQJHVLQWKH8.
KRXVLQJPDUNHW
 ? ?




 
 ? ?

$SSHQGLFHV
3DUW$7KH(VWLPDWLRQRI&KDQJHVLQ+RXVLQJ3ULFHV%XEEOHV
*LYHQ WKDWDQDVVHWSULFH LV D FRPELQDWLRQRI IXQGDPHQWDOQRQIXQGDPHQWDORUEXEEOHDQG
PRGHOPLVVSHFLILFDWLRQHUURU:XZHFDQZULWHWKHFKDQJHVLQKRXVHSULFHDV
	?ଵ݄݌௧ ൌ 	 ?ଵ݄݌௧௙ ൅ 	 ?ଵܾ௧ ൅ ߝ௧ 
$
:KHUH	?ଵ݄݌௧LVWKHFKDQJHVLQKRXVHSULFH	?ଵ݄݌௧௙LVWKHFKDQJHVLQIXQGDPHQWDOKRXVHSULFH
DQG 	?ଵܾ௧ LV WKH FKDQJHV LQ EXEEOHߝ௧ LV HUURU WHUP %HFDXVH݈݋݃௘൫ܪܲܫ௧௙൯ ൌ ݈݋݃௘൫ܪܲܫ௧௙Ȁܪܴܫ௧൯ ൅ ݈݋݃௘ሺܪܴܫ௧ሻZHFDQUHZULWHHTXDWLRQ$DV
	?ଵ݄݌௧ ൌ 	 ?ଵ݄݌௧௙ ൅ 	 ?ଵܾ௧ ൅ ߝ௧ ൌ ൫	 ?ଵ݌ݎ௧௙ ൅ 	 ?ଵ݄ݎ݅௧൯ ൅ 	 ?ଵܾ௧ ൅ ߝ௧  
$
	?ଵ݌ݎ௧௙ LV WKH FKDQJHV LQ IXQGDPHQWDO SULFHUHQW UDWLR 	?ଵ݄ݎ݅௧ LV WKH FKDQJHV LQ KRXVH UHQW
LQGH[ ,Q HTXDWLRQ $ WKH FKDQJHV LQ IXQGDPHQWDO KRXVH SULFHUHQW UDWLR	?ଵ݌ݎ௧௙ DQG WKH
FKDQJHVLQEXEEOH	?ଵܾ௧DUHQRWGLUHFWO\REVHUYDEOHDQGQHHGDOJHEUDLFHVWLPDWLRQ$VDILUVW
VWHS WKH SDSHU HVWLPDWHV WKH IXQGDPHQWDO KRXVH SULFHUHQW UDWLR݌ݎ௧௙E\ XVLQJ WKH XVHU FRVW
IUDPHZRUN7KHXVHUFRVWIUDPHZRUNVXJJHVWVWKDWDWWKHHTXLOLEULXPKRXVHSULFHܪܲܫ௧௙WKH
FRVWRIKROGLQJDKRXVHSHU\HDUܷܥ௧ ൈ ܪܲܫ௧௙HTXDOV WKHFRVWRI UHQWLQJ WKHKRXVHܪܴܫ௧IRU
WKDWSHULRGQDPHO\
ܪܴܫ௧ ൌ ܷܥ௧ ൈ ܪܲܫ௧௙ 
$
 ? ?

ܷܥ௧ LV WKH XVHU FRVW RI KROGLQJ D KRXVH SHU \HDU DW WKH SHUFHQWDJH OHYHO 7KHQ WKH
IXQGDPHQWDOKRXVHSULFHUHQWUDWLRܴܲ௧௙LVWKHLQYHUVHRIWKHXVHUFRVWܷܥ௧
ܴܲ௧௙ ൌ ு௉ூ೟೑ுோூ೟ ൌ ଵ௎஼೟ 
$
$WWKHSHUFHQWDJHOHYHO
ܷܥ௧ ൌ ܴ௧௠ ൅ ܲ ௧ܶ ൅ܯܥ௧ ൅ ܴ ௧ܲ െܯ ௧ܶሺܴ௧௠ ൅ ܲ ௧ܶሻ െ ܥܩ௧ାଵ 
$
:KHUH ܴ௧௠ LV WKH IRUHJRQH PRUWJDJH UDWH ܲ ௧ܶ LV WKH SURSHUW\ WD[ UDWH ܯܥ௧ LV WKH
PDLQWHQDQFHFRVWܴ ௧ܲLVWKHULVNSUHPLXPIRUWKHODUJHUXQFHUWDLQW\RISXUFKDVLQJUHODWLYHWR
UHQWLQJܯ ௧ܶLV WKHPDUJLQDO WD[UDWHIRU WKHKRXVHEX\HUܥܩ௧ାଵLV WKHH[SHFWHGFDSLWDOJDLQ
RYHU WKH QH[W \HDU 7KLV SDSHU HVWLPDWHV WKH H[SHFWHG FDSLWDO JDLQܥܩ௧ାଵ DV WKH UHDOL]HG
FDSLWDOJDLQRYHUWKHQH[W\HDU
ܥܩ௧ାଵ ൌ ு௉ூ೟శభு௉ூ೟ െ 	 ? ൌு௉ூ೟శభିு௉ூ೟ு௉ூ೟ 
$
7KHUDWLRQDOHLV WKDW LISHRSOHDUHUDWLRQDOZKHQIRUPLQJWKHLUFDSLWDOJDLQH[SHFWDWLRQV WKH
H[SHFWDWLRQ HUURU VKRXOG EH LQGHSHQGHQW DQG QRUPDOO\ GLVWULEXWHG ZLWK D PHDQ RI ]HUR RQ
DYHUDJH RYHU WLPH ,Q OLQH ZLWK WKH UDWLRQDOH XVHG IRU WKH H[SHFWHG FDSLWDO JDLQܥܩ௧ାଵ 
(TXDWLRQ $ FDOFXODWHV WKH ULVN SUHPLXP DV WKH GLIIHUHQFH EHWZHHQ WKH KRXVH SULFH
DSSUHFLDWLRQDQGWKHUHQWDSSUHFLDWLRQRYHUWKHQH[W\HDU
ܴ ௧ܲ ൌ ܥܩ௧ାଵ െ ுோூ೟శభିுோூ೟ுோூ೟ ൌ ு௉ூ೟శభିு௉ூ೟ு௉ூ೟ െ ுோூ೟శభିுோூ೟ுோூ೟ 
$
 ? ?

%HFDXVHWKHSDSHUXVHVTXDUWHUO\GDWDWKHDQQXDOFKDQJHVLQUHQWDUHWKHFKDQJHVLQUHQWRYHU
WKHQH[WIRXUTXDUWHUV:HIROORZWKHOLWHUDWXUH*LURXDUGHWDO+LPPHOEHUJHWDO
LQSUHVXPLQJWKDWPDLQWHQDQFHFRVWUDWHܯܥ௧ ൌ 	 ?	 ?$FFRUGLQJWRWKH8.0RUWJDJH,QWHUHVW
5HOLHI DW 6RXUFH 0,5$6 VFKHPH ZH VHW WKH 8. PDUJLQDO WD[ UDWHܯ ௧ܶ ൌ 	?	?	?IURP
4 WR 4ܯ ௧ܶ ൌ 	?	?	?IURP 4 WR 4ܯ ௧ܶ ൌ 	?	?	?IURP 4 WR
4 DQGܯ ௧ܶ ൌ 	 ?WKHUHDIWHU 0RUWJDJH ,QWHUHVW 5HOLHI DW 6RXUFH 0,5$6 ZDV D
JRYHUQPHQW VFKHPH ODXQFKHG LQ WKH 8. LQ  IRU WKH SXUSRVH RI HQFRXUDJLQJ KRXVH
RZQHUVKLSLWDOORZHGERUURZHUVWRFODLPWD[UHOLHIDWWKHLUPDUJLQDOUDWHIRULQWHUHVWSD\PHQWV
RQ WKHLU PRUWJDJH 0,5$6 ZDV DEROLVKHG LQ $SULO  7KH SDSHU XVHV WKH FRPSRVLWH
PRUWJDJHUDWHVIURP%XLOGLQJ6RFLHWLHVDQG%DQNVRYHUWKHVDPSOH44WRSUR[\ܴ௧௠7KHVWDUWGDWHIRU WKHHVWLPDWLRQRIXVHUFRVW LVFKRVHQEDVHGRQWKHDYDLODELOLW\RI WKH
FRPSRVLWH PRUWJDJH UDWHV 7KH HQG GDWH LV FKRVHQ EDVHG RQ WKH DYDLODELOLW\ RI WKH KRXVH
FRPSOHWLRQGDWDZKLFK LV EHXVHG LQ WKH7933&$%XEEOHPRGHO7KLV SDSHU VHWV WKH8.
SURSHUW\ WD[ UDWHܲ ௧ܶ ൌ 	 ?IRU WZR UHDVRQV )LUVWO\ SURSHUW\ WD[ SD\PHQW LV QRW GHGXFWLEOH
IURPLQFRPHWD[XQGHUWKH8.WD[V\VWHP6HFRQGO\LWLVWKHWHQDQWUDWKHUWKDQWKHODQGORUG
WKDW LV UHVSRQVLEOH IRU SD\LQJ WKH SURSHUW\ WD[ LQ JHQHUDO LQ WKH 8. $V SURSHUW\ WD[ LV
XVXDOO\QRWLQFOXGHGLQWKHUHQWSURSHUW\WD[VKRXOGEHUHPRYHGIURPWKHXVHUFRVWDVZHOO,Q
WKHW\SLFDOXVHUFRVWOLWHUDWXUHLQSDUWLFXODUWKH86OLWHUDWXUH)LQLFHOOL*LURXDUGHWDO
 +LPPHOEHUJ HW DO  4XLJOH\ DQG 5DSKDHO  WKH SURSHUW\ WD[ UDWHܲ ௧ܶ LV
XVXDOO\VHWDVDFRQVWDQWWKURXJKRXWWKHIXOOVDPSOHSHULRGe.g.RUZKLFKUHIOHFWVWKH
RYHUDOOSURSHUW\WD[UDWHRQWKHKRXVLQJPDUNHW
$V D VHFRQG VWHS WKH SDSHU HVWLPDWHV WKH FKDQJHV LQ EXEEOH	?ଵܾ௧ E\ XVLQJ D VWDWH VSDFH
PRGHOOLQJ
0HDVXUHPHQWHTXDWLRQ
 ? ?

	?ଵ݄݌௧ ൌ ܿଵ	?ଵ݌ݎ௧௙ ൅ ܿଶ	?ଵ݄ݎ݅௧ ൅ 	 ?ଵܾ௧ ൅ ܿଷ 
$
6WDWHHTXDWLRQ
	?ଵܾ௧ ൌ ܿସ	?ଵܾ௧ିଵ ൅ ܿହ 
$ 
ܿଷ	 ?݅Ǥ ݅Ǥ ݀Ǥ ܰሺ	 ?ǡ ߪ௖యଶ ሻ 
$ 
ܿହ	 ?݅Ǥ ݅Ǥ ݀Ǥ ܰሺ	 ?ǡ ߪ௖ఱଶ ሻ 
$
ܧሺܿଷǡ ܿହᇱ ሻ ൌ 	 ?ǡ ܧሺܿଷǡ ܾ଴ᇱ ሻ ൌ 	 ?  DQG ܧሺܿହǡ ܾ଴ᇱ ሻ ൌ 	 ?
$ 
ܿଷ DQGܿହ DUH WKH HUURU WHUPVܾ଴ᇱ LV WKH LQLWLDO VWDWH YHFWRU 7KH ILYH XQNQRZQ SDUDPHWHUV൫ܿଵǡ ܿଶǡ ߪ௖యଶ ǡ ܿସǡ ߪ௖ఱଶ ൯ᇱ DUH K\SHUSDUDPHWHUV DQG DUH HVWLPDWHG E\ 0D[LPXP /LNHOLKRRG
(VWLPDWLRQ0/(ZLWK0DUTXDUGWDOJRULWKP
7KHUHDUHQRFRQVWDQWVLQHTXDWLRQ$DQGHTXDWLRQ$JLYHQWKDWWKHH[SHFWHGUHWXUQRI
KRXVLQJZLOOEH]HURZKHQWKHFKDQJHVLQIXQGDPHQWDOYDOXHDQGEXEEOHDUHERWK]HUR7KH
UDWLRQDOH IRUXVLQJDQ$5 IRU WKHFKDQJHV LQEXEEOHSURFHVV LVEDVHGRQ WKHDVVXPSWLRQ
WKDWSHRSOHZLOOQDLYHO\H[WUDSRODWH WKHPRVW UHFHQW FKDQJHV LQEXEEOH LQWR WKHQH[WSHULRG
:X7KHVWDWHVSDFHPRGHOVWHSVLPSOLILHVWKHPRGHOEXLOGLQJSURFHVVUHODWLYHWR:X
DQG%ODFNHWDOZKLOHPDLQWDLQLQJWKHDGYDQWDJHVRIDVWDWHVSDFHPRGHO
 ? ?

7KHGLDJQRVWLFWHVWVFRQFHUQLQJWKHUHVLGXDOVRIWKH6WDWH6SDFHPRGHOIRUWKHHVWLPDWLRQRI
FKDQJHV LQEXEEOHVVXJJHVW WKDW WKH UHVLGXDOVDUH LQGHSHQGHQWKRPRVFHGDVWLFDQGQRUPDOO\
GLVWULEXWHG*LYHQWKDWWKHDVVXPSWLRQVIRUWKHVWDWHVSDFHPRGHODUHIXOILOOHG&RPPDQGHXU
DQG .RRSPDQ  S WKH HVWLPDWLRQ RI FKDQJHV LQ EXEEOHV	?ଵܾ௧DUH FUHGLWDEOH 0RUH
GHWDLOHGUHVXOWVIRUWKHGLDJQRVWLFWHVWVDUHDYDLODEOHXSRQUHTXHVW









3DUW%7DEOHV
7DEOH$')8QLW5RRW7HVW
$')8QLW5RRW7HVWIRUWKH6DPSOH44
 ݄݌௧ ݕ௧ ݉௧ ݌௧ ݄௧ ݎ௧כሺܤܵሻ ݂݌݅௧ /RJ/HYHO       
VW/RJ'LIIHUHQFH       
1RWHV݄݌௧LVWKHKRXVHSULFHLQGH[ݕ௧UHSUHVHQWVWKHUHDOKRXVHKROGGLVSRVDEOHLQFRPH݉௧LVWKH PRUWJDJH RXWVWDQGLQJ݌௧LV WKH JHQHUDO LQGH[ RI UHWDLO SULFH݄௧LV WKH SK\VLFDO KRXVLQJVWRFNݎכሺܤܵሻ௧LV WKH PRUWJDJH UDWH IURP %XLOGLQJ 6RFLHWLHV 7KH FRPSRVLWH PRUWJDJH UDWHIURP %XLOGLQJ 6RFLHWLHV DQG %DQNV IRU WKH VDPSOH 4 4 DUH VWDWLRQDU\ DW ILUVW
QDWXUDO ORJ GLIIHUHQFH 7KH ILJXUHV VKRZQ LQ WKH WDEOH DUH݌-ݒ݈ܽݑ݁ݏ   DQG  GHQRWH
VWDWLVWLFDO VLJQLILFDQFH DW WKH  DQG  VLJQLILFDQFH OHYHO UHVSHFWLYHO\ 7KH DSSURSULDWH
QXPEHU RI ODJJHG GLIIHUHQFH IRU WKH $') XQLW URRW WHVW LV LGHQWLILHG E\ WKH %D\HVLDQ
,QIRUPDWLRQ&ULWHULD%,&7KH$')WHVWLQJSURFHGXUHIROORZV(QGHUV


 ? ?
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















7DEOH%DLDQG3HUURQ6WUXFWXUDO%UHDN7HVWV
%DLDQG3HUURQVWUXFWXUDOEUHDNWHVWIRUࢤ૚ࢎ࢖࢚ࡿ࢛࢖ࡲࢀሺ૚ሻ ܵݑ݌ܨ்ሺ	?ሻ ܵݑ݌ܨ்ሺ	?ሻ ܵݑ݌ܨ்ሺ	?ሻ ܵݑ݌ܨ்ሺ	?ሻ ܵݑ݌ܨ்ሺ	?ȁ	?ሻ     ࡿ࢛࢖ࡲࢀሺ૜ȁ૛ሻ ܵݑ݌ܨ்ሺ	?ȁ	?ሻ ܵݑ݌ܨ்ሺ	?ȁ	?ሻ ܷܦ݉ܽݔ ܹܦ݉ܽݔ      
1XPEHURIEUHDNVVHOHFWHG ,GHQWLILHGEUHDNGDWHV
6HTXHQWLDO3URFHGXUH /:= %,&  WK2EVHUYDWLRQ WK2EVHUYDWLRQ
    4 4
%DLDQG3HUURQVWUXFWXUDOEUHDNWHVWIRUࢤ૚ࢎ࢖࢚DJDLQVWࢤ૚࢓࢚, ࢤ૚࢚࢘, ࢤ૚ࢎ࢚, ࢤ૚࢚࢟, ࢤ૚ࢌ࢖࢏࢚ DQG ࢤ૚࢖࢚ࡿ࢛࢖ࡲࢀሺ૚ሻ ܵݑ݌ܨ்ሺ	?ሻ ܵݑ݌ܨ்ሺ	?ሻ ܵݑ݌ܨ்ሺ	?ሻ ܵݑ݌ܨ்ሺ	?ሻ ܵݑ݌ܨ்ሺ	?ȁ	?ሻ     ࡿ࢛࢖ࡲࢀሺ૜ȁ૛ሻ ܵݑ݌ܨ்ሺ	?ȁ	?ሻ ܵݑ݌ܨ்ሺ	?ȁ	?ሻ ܷܦ݉ܽݔ ܹܦ݉ܽݔ      
1XPEHURIEUHDNVVHOHFWHG ,GHQWLILHGEUHDNGDWHV
6HTXHQWLDO3URFHGXUH /:= %,& WK2EVHUYDWLRQ WK2EVHUYDWLRQ WK2EVHUYDWLRQ
   4 4 4
1RWHV߂ଵ݄݌௧LV KRXVH SULFH߂ଵ݉௧PHDQV PRUWJDJH RXWVWDQGLQJ߂ଵݎ௧PHDQV PRUWJDJH UDWHRI %XLOGLQJ 6RFLHWLHV߂ଵ݄௧PHDQV KRXVH FRPSOHWLRQ߂ଵݕ௧PHDQV UHDO DJJUHJDWH KRXVHKROGGLVSRVDEOH LQFRPH߂ଵ݂݌݅௧PHDQV IRUHLJQ SRUWIROLR LQYHVWPHQW DQG߂ଵ݌௧PHDQV WKH JHQHUDOLQGH[RIUHWDLOSULFHDWWKHILUVWQDWXUDOORJGLIIHUHQFHVFDOH,QWKH%DLDQG3HUURQWHVWV
WKH SDSHU VHWV WKH PD[LPXP QXPEHU RI EUHDN SRLQWV݉ ൌ 	 ? PLQLPXP OHQJWK RI GLVWDQFH
 ? ?

HTXDOV  WULPPLQJ HTXDOV  7KH VDPSOH VL]H UDQJHV IURP 4 WR 4 
GHQRWHV VWDWLVWLFDO VLJQLILFDQFH DW WKH  VLJQLILFDQFH OHYHO 7KH QXOO K\SRWKHVLV IRUܵݑ݌ܨ்ሺ݉ሻWHVW LV WKDW WKHUH DUH݉VWDWLVWLFDO VWUXFWXUDO EUHDNV ZKHUH	 ? ൑ ݉ ൑ 	 ? 7KH QXOOK\SRWKHVLVIRUܵݑ݌ܨ்ሺ݉ ൅ 	 ?ȁ݉ሻWHVWLVWKDWWKHUHDUH݉൅ 	 ?VWDWLVWLFDOO\VLJQLILFDQWVWUXFWXUDOEUHDNV FRQGLWLRQDO RQ݉VWUXFWXUDO EUHDNV 7KH QXOO K\SRWKHVLV IRU WKHܷܦ݉ܽݔWHVW DQG WKHܹܦ݉ܽݔWHVW LV WKDW WKHUH LV QR VWUXFWXUDO EUHDN %,& LV %D\HVLDQ ,QIRUPDWLRQ &ULWHULD DQG
/:= LV D PRGLILHG 6FKZDU]¶V &ULWHULD 6HTXHQWLDO 3URFHGXUH /:= DQG %,& WHVW IRU WKH
QXPEHURIEUHDNVVHOHFWHGUHVSHFWLYHO\
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


7DEOH5HVXOWVRI5REXVW3&$
3DQHO$
&RPSRQHQW (LJHQYDOXH 'LIIHUHQFH 3URSRUWLRQ &XPXODWLYH
&RPS    
&RPS    
&RPS    
&RPS    
&RPS    
&RPS    
&RPS    
3DQHO%3ULQFLSDOFRPSRQHQWV(LJHQYHFWRUV
9DULDEOH &RPS &RPS &RPS &RPS &RPS &RPS &RPS	?૚࢚࢟    0.9153   	?૚࢖ࢎ࢚  0.6570     	?૚ሺ࢖ࢎ ൅ ࢎ െ ࢖ െ ࢟ሻ࢚ 0.6611      	?૚࢓࢚   0.8030    	?૚࢚࢘   -0.5157    	?૚ሺ࢓ െ ࢖ െ ࢎሻ࢚ -0.6263      	?૚ࢌ࢖࢏࢚  0.5611   0.6481  
 ? ?

1RWHV 3DQHO $ VKRZV WKH ILJXUHV IRU WKH HLJHQYDOXHV DQG WKH FXPXODWLYH SHUFHQWDJH RI
H[SODLQHGYDULDQFH7KHGLIIHUHQFH VKRZV WKH VSUHDGEHWZHHQRQHHLJHQYDOXHDQG WKHQH[W
7KH SURSRUWLRQ LQGLFDWHV WKH UHODWLYH ZHLJKW RI HDFK FRPSRQHQW LQ WKH WRWDO YDULDQFH 7KH
FXPXODWLYH VKRZV WKH DPRXQW RI YDULDQFH H[SODLQHG E\ WKH VXP RI WKH ILUVW݇FRPSRQHQWV
3DQHO % UHSRUWV WKH IDFWRU ORDGLQJV ZKLFK DUH WKH FRUUHODWLRQ FRHIILFLHQWV EHWZHHQ WKH
YDULDEOHV URZV DQG FRPSRQHQWV FROXPQV 7KH UREXVW 3&$ 9HUDUGL DQG &URX[ 
DSSOLHV WR UHDO KRXVHKROG GLVSRVDEOH LQFRPH 	?ଵݕ௧  KRXVH SULFH 	?ଵ݄݌௧  DYHUDJH YDOXH RIKRXVLQJ SHU XQLW LQFRPH	?ଵሺ݄݌ ൅ ݄ െ ݌ െ ݕሻ௧ PRUWJDJH WRWDO RXWVWDQGLQJ	?ଵ݉௧ PRUWJDJHUDWH IURP %XLOGLQJ 6RFLHWLHV	?ଵݎ௧  UHDO YDOXH RI WKH PRUWJDJH VWRFN	?ଵሺ݉ െ ݌ െ ݄ሻ௧  DQGIRUHLJQSRUWIROLRLQYHVWPHQW	?ଵ݂݌݅௧DWWKHILUVWQDWXUDOORJGLIIHUHQFHVFDOH
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

7DEOH-RKDQVHQ&RLQWHJUDWLRQ7HVW








1RWHV-RKDQVHQFRLQWHJUDWLRQWHVWIRUKRXVHSULFH݄݌௧PRUWJDJHRXWVWDQGLQJ݉௧PRUWJDJHUDWH ݎ௧  KRXVH FRPSOHWLRQ ݄௧  UHDO KRXVHKROG GLVSRVDEOH LQFRPH ݕ௧  IRUHLJQ SRUWIROLRLQYHVWPHQW݂݌݅௧ DQG JHQHUDO LQGH[ RI UHWDLO SULFH݌௧   DQG  GHQRWH IRU VWDWLVWLFDOVLJQLILFDQFHDWWKHDQGVLJQLILFDQFHOHYHOUHVSHFWLYHO\7KH-RKDQVHQWHVWLQFOXGHVD
GULIWEXWQROLQHDUGHWHUPLQLVWLFLQWKH9(&0IRUWKHSXUSRVHRIHQKDQFLQJWHPSRUDOVWDELOLW\
$KNLQJ%DUNRXODVDQG%DXP7KHRSWLPDO ODJ OHQJWK IRU WKH -RKDQVHQ WHVW LV
GHWHUPLQHGE\WKH%,&IRUWKH9$57KHQXOOK\SRWKHVLVLVQRFRLQWHJUDWLRQ
8QUHVWULFWHG&RLQWHJUDWLRQ5DQN7HVW7UDFH
1RRI&RLQWHJUDWLRQV (LJHQYDOXH 7UDFH6WDWLVWLF SYDOXH
1RQH   
$WPRVW   
$WPRVW   
$WPRVW   
8QUHVWULFWHG&RLQWHJUDWLRQ5DQN7HVW0D[LPXP(LJHQYDOXH
1RRI&RLQWHJUDWLRQV (LJHQYDOXH 0D[(LJHQ6WDWLVWLF SYDOXH
1RQH   
$WPRVW   
$WPRVW   
$WPRVW   
 ? ?
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

7DEOH6WDWLVWLFDO6LJQLILFDQFHIRUWKH7LPH9DU\LQJ3DUDPHWHUV
 )LQDO6WDWH 5RRW06( ࢆǦࡿ࢚ࢇ࢚࢏࢙࢚࢏ࢉ  ࢖Ǧ࢜ࢇ࢒࢛ࢋ
7933&$ࢤ૚ࢎ࢖࢚ ൌ ࢙࢜࢑ǡ࢚ࡼ࡯࢑ǡ࢚ ൅ ࢉ૙ ൅ ࢿ࢚(TXDWLRQ࢙࢜࢑ǡ࢚ ൌ ࢙࢜࢑ǡ࢚ି૚ ൅ ࢛࢚(TXDWLRQ࢙࢜૚ǡ࢚    ࢙࢜૛ǡ࢚    ࢙࢜૜ǡ࢚    ࢙࢜૝ǡ࢚    ࢙࢜૞ǡ࢚    7933&$%XEEOHࢤ૚ࢎ࢖࢚ ൌ ࢙࢜࢑ǡ࢚ࡼ࡯࢑ǡ࢚ ൅ ࢙࢜࢑ା૚ǡ࢚	?૚࢈࢚ ൅ ࢉ૙ ൅ ࢿ࢚(TXDWLRQ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߂ଵ ݄݌௧ LVWKHFKDQJHVLQKRXVHSULFHܲܥ௞ǡ௧ LVWKH݇ݐ݄SULQFLSDOFRPSRQHQW	?ଵ ܾ௧ LVWKH
FKDQJHVLQKRXVLQJSULFHEXEEOHVܿ଴ LVWKHFRQVWDQWߝ௧ DQGݑ௧ DUHWKHGLVWXUEDQFHWHUPV
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DYDLODELOLW\RIGDWDIRUWKHTXDUWHUO\FKDQJHVLQKRXVHSULFHEXEEOH	?ଵ ܾ௧ 
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0RGHOPLVVSHFLILFDWLRQDQG-RKDQVHQ
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%DGGHOH\0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$WLPHYDU\LQJ
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7HVWVRIHTXDOLW\EHWZHHQVHWVRIFRHIILFLHQWVLQWZROLQHDUUHJUHVVLRQV
(FRQRPHWULFDGRL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2[IRUG8QLYHUVLW\3UHVV2[IRUG
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GRL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([SHFWDWLRQV0RGHOV,Q%HZOH\7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$GYDQFHVLQ(FRQRPHWULFV)LIWK:RUOG
&RQJUHVVYRO&DPEULGJH8QLYHUVLW\3UHVVSS
)LQLFHOOL$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
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*LURXDUG1.HQQHG\0YDQGHQ1RRUG3$QGUH&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$VVHWSULFLQJ
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+DQVHQ%(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7KHQHZHFRQRPHWULFVRIVWUXFWXUDOFKDQJH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(FRQRPHWULF0RGHOOLQJRI+RXVH3ULFHVLQWKH8QLWHG.LQJGRP,Q
+HQGU\'):DOOLV.)HGV(FRQRPHWULFVDQG4XDQWLWDWLYH(FRQRPLFV%DVLO
%ODFNZHOO2[IRUGSS
+LPPHOEHUJ&0D\HU&6LQDL7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$VVHVVLQJKLJKKRXVHSULFHV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-DFNVRQ'$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